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SECTION 014120– STRUCTURAL INSPECTION 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Structural Inspections are additional to testing and inspection requirements which 
may be shown elsewhere in the specifications and on the drawings. 

B. The Inspection Agency shall conduct inspections under the supervision of a 
qualified professional engineer licensed in the State of Kentucky (Inspector). 

C. The Inspection Agency shall be subject to approval by the Structural Engineer of 
Record. 

D. The Inspection Agency shall be retained by the General Contractor. Costs for 
reinspection and retesting, should discrepancies be found, shall be provided at no 
extra cost to Owner. 

1.3 QUALITY ASSURANCE 

A. Certification Authorities:  Certification Authorities providing certification which may 
be applicable to Project include: 

1. American Concrete Institute (ACI). 
2. American Welding Society (AWS). 
3. National Institute of Certified Engineering Technology (NICET). 

B. Inspection Agency Qualifications: To qualify for acceptance, an independent testing 
agency must demonstrate to Structural Engineer of Record’s satisfaction, based on 
evaluation of agency-submitted criteria conforming to ASTM E 699, that it has the 
experience and capability to satisfactorily conduct the testing indicated without 
delaying the Work. 

1. Each inspector performing work on the Project shall be qualified to perform 
inspections for the particular type of construction or operation requiring 
inspection.  Certification Authorities providing certification applicable to Project 
include, but are not limited to, the following: 

a. Steel Construction 

1) Material verifications, bolted connections, visual observation of 
welds – AWS Level 1 / AWS Certified Weld Inspector (CWI). 

2) Ultrasonic, Radiographic, and Liquid Penetrant and Magnetic 
Particle weld inspection – AWS Ultrasonic Testing Level 1. 
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b. Concrete Construction 

1) Use of design mix – ACI Level 2, NICET Level 1, or ICC 
Reinforced Concrete Special Inspector (RCSI). 

2) Material verifications, sampling of fresh concrete – ACI Level 2, 
NICET Level 1 (concrete), or ICC Reinforced Concrete Special 
Inspector (RCSI). 

3) Reinforcing inspection – NICET Level 2 (concrete) or ICC 
Reinforced Concrete Special Inspector (RCSI). 

c. Soils and Rock Bearing Materials 

1) NICET Level 2 (soils). 

2. Available Inspection Agency: Subject to compliance with requirements, 
Inspection Agencies that may perform Inspection Work include, but are not 
limited to, the following: 

a. CSI of Kentucky,  135 West Short Street, Lexington, KY 40507  
 (859) 309-6021 

b. S&ME, Inc.  2020 Liberty Road, Lexington, KY 40505        
(859) 293-5518 

c. LE Gregg Assoc., Inc.  2456 Fortune Drive, Suite 155,  
Lexington, KY  40509   (859) 252-7558 

3. For Inspection Agencies not listed herein, submit qualification data for firms 
and persons specified in the “Quality Assurance” Article to demonstrate their 
capabilities and experience. Include lists of completed projects with project 
names and addresses, names and addresses of architects and owners, and 
other information specified.  Engineer reserves the right to accept or reject 
Inspection Agency candidates based on the past experience, knowledge, and 
capacity of the proposed candidate.  Inspection Agency shall be approved by 
Engineer prior to hiring by General Contractor. 

C. Inspector Qualifications:  A professional engineer who is legally authorized to 
practice in the State of Kentucky and who is experienced in providing testing and 
inspection services of structure system types similar to this Project in material, 
design, and extent. 

PART 2 – EXECUTION 

2.1 INSPECTION OF STEEL CONSTRUCTION 

A. Verify that certification numbers on bolt, nut, and washer containers correspond to 
the identification numbers on mill test reports and that manufacturer’s symbol and 
grade markings appear on all bolts and nuts. Also verify that bolts, nuts, and 
washers are being properly cared for at the site. 

B. Verify that identification markings on weld filler materials conform to ASTM 
standards specified on the approved construction documents.  Also verify that weld 
filler material is being properly cared for. 
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C. Test and inspect high-strength bolted connections according to RCSC’s 
“Specification for Structural Joints Using ASTM A325 or A490 Bolts.” 

D. Inspect and test welds during fabrication (where applicable) and erection of 
structural steel as follows: 

1. Certify welders and conduct inspections and tests as required. Record types 
and locations of defects found in work. Record work required and performed 
to correct deficiencies. 

2. Use non-destructive testing according to AWS D1.1-2000, Section 6.11, on all 
welds that appear to have excessive inclusions, porosites, cracks, and 
incomplete penetrations as described by AWS D1.1-2000, or have the 
questionable weld removed and rewelded. 

3. Perform non-destructive testing according to AWS D1.1-2000, Section 6.11, 
on 25 percent of field welded complete penetration and/or partial penetration 
groove welds and on all splices of main members where those splices are 
required. When rejection rate exceeds 5 percent, increase frequency of testing 
from 25 percent to 100 percent until rejection rate is 5 percent or less for a 
minimum of 20 welds. 
 

E. Inspect all mechanical fastening of roof deck.  Verify fastener type and perimeter 
and intermediate fastener spacing. 

2.2 INSPECTION OF CONCRETE CONSTRUCTION 

A. Periodically verify the use of the proper design mix. 

B. Verify use of proper grade and ASTM designation of reinforcing steel. 

C. Perform periodic inspection on placement, spacing, clear cover, number, and splice 
lap lengths of reinforcing steel. 

D. Monitor concrete quality by means of site and laboratory tests. The Inspection 
Agency is authorized to reject plastic concrete not conforming to specifications. 
Immediately inform the Contractor, the Architect and the Structural Engineer of 
inadequacies in concrete quality. Sampling and testing for quality control during 
concrete placement shall include the following: 

1. Sampling Fresh Concrete: ASTM C 172.  

a. Slump: ASTM C 143; one test at point of discharge for each day’s pour 
of each type of concrete; additional tests when concrete consistency 
seems to have changed. 

b. Air Content: ASTM C 173, volumetric method for lightweight or normal 
weight concrete; ASTM C 231, pressure method for normal weight 
concrete; one for each day’s pour of each type of air-entrained concrete. 

c. Concrete Temperature: ASTM C 1064; one test hourly when air 
temperature is 40 deg F (4 deg C) and below, when 80 deg F (27 deg 
C) and above, and one test for each set of compressive-strength 
specimens. 
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d. Compression Test Specimen: ASTM C 31; one set of four standard 
cylinders for each compressive-strength test, unless otherwise directed. 
Mold and store cylinders for laboratory-cured test specimens except 
when field-cured test specimens are required. 

e. Compressive-Strength Tests: ASTM C 39; one set for each day’s pour 
exceeding 5 cu. yd. plus additional sets for each 50 cu. yd. more than 
the first 25 cu. yd. of each concrete class placed in any one day; one 
specimen tested at 7 days, two specimens tested at 28 days, and one 
specimen retained in reserve for later testing if required. 

2. When frequency of testing will provide fewer than five strength tests for a 
given class of concrete, conduct testing from at least five randomly selected 
batches or from each batch if fewer than five are used. 

3. When strength of field-cured cylinders is less than 85 percent of companion 
laboratory-cured cylinders, evaluate current operations and provide corrective 
procedures for protecting and curing the in-place concrete. 

4. Strength level of concrete will be considered satisfactory if averages of sets of 
three consecutive strength test results equal or exceed specified compressive 
strength and no individual strength test result falls below specified 
compressive strength by more than 500 psi. 

5. Test results will be reported in writing to Site Architect, Structural Engineer, 
ready-mix producer, and Contractor within 24 hours after tests. Reports of 
compressive strength tests shall contain the Project identification name and 
number, date of concrete placement, name of concrete testing service, 
concrete type and class, location of concrete batch in structure, design 
compressive strength at 28 days, concrete mix proportions and materials, 
compressive breaking strength, and type of break for both 7-day tests and 28-
day tests. 

E. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device 
may be permitted but shall not be used as the sole basis for acceptance or rejection. 

F. Additional Tests: The testing agency will make additional tests of in-place concrete 
when test results indicate specified concrete strengths and other characteristics 
have not been attained in the structure, as directed. Testing agency may conduct 
tests to determine adequacy of concrete by cored cylinders complying with ASTM C 
42, or by other methods as directed. 

2.3 INSPECTION OF SOILS 

A. Inspect the existing site soil conditions, fill placement, and load-bearing 
requirements for compliance with the recommendations of the geotechnical 
engineer. 

B. During placement and compaction of the engineered fill material, verify that the 
material being used, maximum lift thickness, and in-place dry density comply with 
the recommendations of the geotechnical engineer. 

1. Testing agency to inspect and test subgrades and each fill or backfill layer.  
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C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will 
be performed to verify design bearing capacities.  Subsequent verification and 
approval of other footing subgrades may be based on a visual comparison of 
subgrade with tested subgrade when approved by Site Architect. 

D. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 6938, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies: 

1. Building Slab Areas:  At subgrade and at each compacted fill and backfill 
layer, at least 1 test for every 2000 sq. ft. or less of building slab, but in no 
case fewer than 3 tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least 1 test for 
each 100 feet or less of wall length, but no fewer than 2 tests. 

2.4 REPORT REQUIREMENTS 

A. Inspector shall keep records of all inspections. 

B. The Inspector shall furnish inspection reports to the Site Architect, Structural 
Engineer, and General Contractor weekly as construction progresses. 

C. Inform General Contractor and / or Fabricator of all discrepancies immediately for 
correction. 

1. Document in writing correction of discrepancies. 
2. If discrepancies are not corrected, the discrepancies shall be brought to the 

attention of the Code Official and the Structural Engineer prior to the 
completion of that phase of the work. 

D. Submit a final report of inspections documenting completion of all required 
Structural Inspections and correction of any discrepancies noted in inspections to 
the Structural Engineer.  Final report shall be prepared by, sealed, and signed by 
the Inspector and shall include a complete list of materials and work inspected 
during the course of the project. 

 
END OF SECTION 014120 
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SECTION 033000 – CAST-IN-PLACE CONCRETE 

PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section specifies cast-in-place concrete, including formwork, reinforcing, mix 
design, placement procedures, and finishes.  This section applies to concrete work 
shown on the structural drawings.  See Division 32 for site concrete. 

B. Cast-in-place concrete includes the following: 

1. Foundations and footings. 
2. Slabs-on-grade. 
3. Foundation walls. 

 
C. Related Sections:  The following Sections contain requirements that relate to this 

Section: 

1. Division 1 Section “Structural Special Inspection.” 
 

D. Coordination:  Unless other satisfactory agreements are specifically entered into by 
contractors concerned, all miscellaneous iron and steel, sleeves, anchors, etc., 
required by work of other contractors, will be furnished and installed by such other 
contractors with the cooperation of this contractor. 

1.3 ACTION SUBMITTALS 

A. General:  Furnish submittals in quantity, format, and other Conditions of the 
Contract and as specified in Division 1 of the Project Manual.   

B. Shop drawings for reinforcement detailing, fabricating, bending, and placing 
concrete reinforcement. Comply with ACI 315 “Manual of Standard Practice for 
Detailing Reinforced Concrete Structures” showing bar sizes, lengths, material, 
grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices 
and laps, mechanical connections, tie spacing, hoop spacing, and supports for 
concrete reinforcement. Include special reinforcing required for openings through 
concrete structures. 

1. Computer generated electronic structural construction document files (ACAD) 
will be made available to the Contractor.  The Contractor will be required to 
sign the Engineer’s standard release of liability form prior to receiving the 
drawing files.  Rules for use of said files shall be as defined in the CRSI “Code 
of Standard Practice” Sections 4.19 and 6.4.1. 
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2. Shop drawing resubmittals are reviewed for conformance with review marks 
only.  Any changes or questions originating on a resubmittal shall be clearly 
clouded. 

C. Laboratory test reports for concrete mix design with the following data: 

1. Method used to determine the proposed mix design (per ACI 301, Section 4). 
2. Gradation and quantity of fine and coarse aggregates. 
3. Proportions of all ingredients including all admixtures added either at the time 

of batching or at the job site. 
4. Water/cement ratio and water/cementitious ratio. 
5. Slump – ASTM C143. 
6. Certification and test results of the total water soluble chloride ion content of 

the design mix – FHWA RD-77 or AASHTO T 260-84. 
7. Air content of freshly mixed concrete by the pressure method, ASTM C231, or 

the volumetric method, ASTM C173. 
8. Unit weight of concrete – ASTM C138. 
9. Strength at 7 and 28 days – ASTM C39. Document strength on basis of 

previous field experience or trial mixtures, per ACI 301 Section 4. Submit 
strength test records, mix design materials, conditions, and proportions for 
concrete used for record of tests, standard calculation, and determination of 
required average compressive strength. 

10. Complete and include Structural Engineer’s standard mix design submittal 
form for each mix. A blank copy is included at the end of this section. 

1.4 QUALITY ASSURANCE 

A. Codes and Standards: Comply with provisions of the following codes, specifications, 
and standards, except where more stringent requirements are shown or specified.  
Each contractor having reference to ACI Documents shall maintain copies of same 
on project site. 

AMERICAN CONCRETE INSTITUTE 
1. ACI 117-10 – Specifications for Tolerances for Concrete Construction and 

Materials. 
2. ACI 211.1-91 – Standard Practice for Selecting Proportions Normal, 

Heavyweight and Mass Concrete (Reapproved 2009). 
3. ACI 301-10 – Specification for Structural Concrete. 
4. ACI 302.1R-04 – Guide for Concrete Floor and Slab Construction. 
5. ACI 304.2R-96 – Placing Concrete by Pumping Methods (Reapproved 2008). 
6. ACI 305R-10 – Guide to Hot Weather Concreting. 
7. ACI 306R-10 – Guide to Cold Weather Concreting. 
8. ACI 308R-01 – Guide to Curing Concrete (Reapproved 2008). 
9. ACI 309R-05 – Guide for Consolidation of Concrete. 
10. ACI 311 – Recommended Practice for Concrete Inspection. 
11. ACI 315-99 – Details and Detailing of Concrete Reinforcement. 
12. ACI 318-11 – Building Code Requirements for Structural Concrete and 

Commentary. 
13. ACI 347-04 – Guide to Formwork for Concrete. 
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AMERICAN SOCIETY FOR TESTING AND MATERIAL (ASTM) 
1. ASTM A82 – Specification for Steel Wire, Plain, for Concrete Reinforcement. 
2. ASTM A615 – Specification for Deformed and Plain Billet-Steel Bars for 

Concrete Reinforcement. 
3. ASTM A706 – Specification for Deformed and Plain Low-Alloy Steel Bars for 

Concrete Reinforcement. 
4. ASTM A1064 – Specification for Carbon-Steel Wire and Welded Wire 

Reinforcement, Plain and Deformed, for Concrete. 
5. ASTM C31 – Practice for Making and Curing Concrete Test Specimens in the 

Field. 
6. ASTM C33 – Specification for Concrete Aggregates. 
7. ASTM C39 – Test Method for Compressive Strength of Cylindrical Concrete 

Specimens. 
8. ASTM C94 – Specification for Ready-Mixed Concrete. 
9. ASTM C143 – Test Method for Slump of Hydraulic Cement Concrete. 
10. ASTM C150 –Specification for Portland Cement. 
11. ASTM C171 – Specification for Sheet Materials for Curing Concrete. 
12. ASTM C172 – Practice for Sampling Freshly Mixed Concrete. 
13. ASTM C231 – Test Method for Air Content of Freshly Mixed Concrete by the 

Pressure Method. 
14. ASTM C260 – Specification for Air-Entraining Admixtures for Concrete. 
15. ASTM C309 – Specification for Liquid Membrane-Forming Compounds for 

Curing Concrete. 
16. ASTM C494 – Specification for Chemical Admixtures for Concrete. 
17. ASTM C618 – Specification for Fly Ash and Raw or Calcined Natural 

Pozzolan for use as a Mineral Admixture in Portland Cement Concrete. 
18. ASTM E-329 – Inspecting and Testing Agencies for Concrete, Steel, and 

Bituminous Materials as Used in Construction. 

CONCRETE REINFORCING STEEL INSTITUTE (CRSI): 
1. CRSI – Manual of Standard Practice. 
2. CRSI 63 – Recommended Practice for Placing Reinforcing Bars. 
3. CRSI 65 – Recommended Practice for Placing Bar Nomenclature. 

B. Qualifications of Workers: Use adequate numbers of skilled workers who are 
thoroughly trained and experienced in the necessary crafts and who are completely 
familiar with the specified requirements and the methods needed for proper 
execution of the work required by this Division. 

PART 2 - PRODUCTS 

2.1 FORM MATERIALS 

A. Forms for Exposed Finish Concrete: HDO/MDO faced plywood, metal, metal-framed 
plywood faced, or other acceptable panel-type materials to provide continuous, 
straight, smooth, exposed surfaces.  Furnish in largest practicable sizes to minimize 
number of joints and to conform to joint system shown on drawings. 

1. Layout formwork with full form pieces (sheets) at the exposed portion of wall.  
Partial pieces are to be used as required, with the preferred location being 
below grade.  
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B. Forms for Unexposed Finish Concrete: Plywood, lumber, metal or another 
acceptable material. Provide lumber dressed on at least two edges and one side for 
tight fit. 

C. Forms for Cylindrical Supports: Metal, glass-fiber-reinforced plastic, or paper or fiber 
tubes that will produce smooth surfaces without joint indications. Provide units with 
sufficient wall thickness to resist wet concrete loads without deformation. 

D. Form Release Agent: Provide commercial formulation form release agent with a 
maximum volatile organic compounds (VOCs), not to exceed those allowable by 
jurisdictional regulations, that will not bond with, stain, or adversely affect concrete 
surfaces and will not impair subsequent treatments of concrete surfaces. 

E. Form Ties: Factory-fabricated, adjustable-length, removable or snap-off metal form 
ties designed to prevent form deflection and to prevent spalling of concrete upon 
removal. Provide units that will leave no metal closer than 1 ½ inches to the plane of 
the exposed concrete surface. 

F. Chamfer Strips:  Dressed wood, ¾ by ¾ inch, minimum and as shown on Drawings; 
non-staining; in longest practical lengths. 

G. Form Joint Tape:  Compressible foam tape; pressure sensitive; AAMA800, 
“Specification 810.1, Expanded Cellular Glazing Tape”; minimum ¼ inch thick. 

H. Form Joint Sealant:  Elastomeric sealant complying with ASTM C920, Type M or S, 
Grade NS, that adheres to form joint substrates. 

I. Sealer:  Penetrating, clear, polyurethane wood form sealer formulated to reduce 
absorption of bleed water and prevent migration of set-retarding chemicals from 
wood. 

2.2 REINFORCING MATERIALS 

A. Reinforcing Bars: ASTM A 615, Grade 60, deformed. 

B. Welded Wire Fabric: ASTM A 1064, welded steel wire fabric in flat sheets. 

C. Epoxy-Coated Reinforcing Bars: ASTM A 775 (where noted on site drawings). 

D. Supports for Reinforcement: Bolsters, chairs, spacers, and other devices for 
spacing, supporting, and fastening reinforcing bars and welded wire fabric in place. 
Use wire bar-type supports complying with CRSI specifications. 

1. For slabs-on-grade, use supports with sand plates or horizontal runners where 
base material will not support chair legs. 

2. For exposed-to-view concrete surfaces where legs of supports are in contact 
with forms, provide supports with legs that are protected by plastic (CRSI, 
Class 1) or stainless steel (CRSI, Class 2). 
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2.3 CONCRETE MATERIALS 

A. Portland Cement: ASTM C 150, Type I. High early strength (when specified), ASTM 
C150, Type III. 

1. One brand of cement shall be used throughout Project duration unless 
otherwise acceptable to Engineer. 

B. Fly Ash: ASTM C 618, Type C or F, except maximum loss on ignition: 3%. 

C. Normal-Weight Aggregates: ASTM C 33 and as specified. Provide aggregates from 
a single source for exposed concrete. 

1. For exposed exterior surfaces, do not use fine or coarse aggregates that 
contain substances considered deleterious or that cause spalling or surface 
discoloration due to oxidation. 

D. Water: Potable. 

E. Air-Entraining Admixture: ASTM C 260, certified by manufacturer to be compatible 
with other required admixtures. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Air-Mix or Perma-Air, Euclid Chemical Co. 
b. Darex or Daravair Series, W.R. Grace & Co. 
c. MB-VR or Micro-Air, BASF Corporation – Admixture Systems. 
d. Sealtight AEA, W.R. Meadows, Inc. 
e. Sika AER, Sika Corp. 
f. Catexol A.E. 260, Axim Concrete Technologies. 
g. RSA-10 or RAE-260, RussTech Admixtures, Inc.    

F. Water-Reducing Admixture: ASTM C 494, Type A. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Chemtard, ChemMasters Corp. 
b. Eucon WR-75, Euclid Chemical Co. 
c. WRDA Mira or Daracem Series, W.R. Grace & Co. 
d. Pozzolith Normal or Polyheed, BASF Corporation – Admixture Systems. 
e. Metco W.R., Metalcrete Industries. 
f. Plastocrete 161, Sika Corp. 
g. Catexol 1000N, Axim Concrete Technologies 
h. LC-400P, LC-500, or FINISHEASE NC, RussTech Admixtures, Inc. 

G. High-Range Water-Reducing Admixture: ASTM C 494, Type F or Type G. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 
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a. Super P, Anti-Hydro Co., Inc. 
b. Eucon 37, Euclid Chemical Co. 
c. ADVA or Daracem Series, W.R. Grace & Co. 
d. Rheobuild or Polyheed, BASF Corporation – Admixture Systems. 
e. Superslump, Metalcrete Industries. 
f. Sikament 300, Sika Corp. 
g. Catexol 1000SP-MN, Axim Concrete Technologies. 
h. SUPERFLO 2000RM, RussTech Admixtures, Inc. 

H. Water-Reducing, Accelerating Admixture: ASTM C 494, Type E. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Q-Set, Conspec Marketing & Manufacturing Co. 
b. Accelguard 80, Euclid Chemical Co. 
c. Daraset or Polarset Series, W.R. Grace & Co. 
d. Pozzutec 20, BASF Corporation – Admixture Systems. 
e. Accel-Set, Metalcrete Industries. 
f. LCNC-166, RussTech Admixtures, Inc. 
g. Plastocrete 161FL, Sika Corporation. 

I. Water-Reducing, Retarding Admixture: ASTM C 494, Type D. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Eucon Retarder 75, Euclid Chemical Co. 
b. Daratard-17, W.R. Grace & Co. 
c. Pozzolith R, BASF Corporation – Admixture Systems. 
d. Plastiment, Sika Corporation. 
e. Catexol 1000R, Axim Concrete Technologies. 
f. LC-400R or LC-500, RussTech Admixtures, Inc. 

J. Prohibited Admixture: Calcium chloride thiocyanates or admixture containing more 
than 0.05 percent chloride ions. 

2.4 RELATED MATERIALS 

A. Construction joint slip dowels: steel rod or plate in a plastic insert to allow 
contraction of the concrete while preventing vertical differential displacement. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. #4x1’-6” long, Speed Dowel by Sika Greenstreak, Inc. (800.325.9504). 
b. ¼”x4 ½” plate, Diamond Dowel by PNA, Inc. (800.542.0214). 
c. ¼” plate, Speed Plate by Sika Greenstreak (800.325.9504). 

B. Slab Pourstop with Keyway:  galvanized steel, vinyl, or plastic forming pourstop with 
integral keyway for use with slabs on grade. 
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1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Key-Loc Joint System, Cardinal Manufacturing Company, Inc. 

C. Premolded Interior and Exterior Joint Filler: Non-impregnated, flexible, synthetic 
foam with standard bonding agent to hold in place. 

D. Expansion Joint Filler: Open celled, vulcanized elastomeric, polyvinyl chloride seal 
strip. 

E. Absorptive Cover: Burlap cloth made from jute or kenaf, weighing approximately 9 
oz. per sq. yd., complying with AASHTO M 182, Class 2. 

F. Moisture-Retaining Cover: One of the following, complying with ASTM C 171. 

1. Waterproof paper with 0.18 maximum permeance. 
2. 8 mil polyethylene film. 
3. Polyethylene-coated burlap. 

G. Water-Based Acrylic Membrane Curing Compound: ASTM C 309, Type I, Class B. 

1. Provide material that has a maximum volatile organic compound (VOC) rating 
not to exceed those allowable by jurisdictional regulations. 

2. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Highseal, Conspec Marketing and Mfg. Co. 
b. Sealco-VOC, Cormix Construction Chemicals. 
c. Safe Cure and Seal, Dayton Superior Corp. 
d. Aqua-Cure, Euclid Chemical Co. 
e. Dress & Seal WB, L&M Construction Chemicals, Inc. 
f. Vocomp-20, W.R. Meadows, Inc. 
g. Metcure, Metalcrete Industries. 
h. Stontop CS1, Stonhard, Inc. 

H. Water-Based Resin Membrane Dissipating Curing Compound: ASTM C 309, Type I, 
Class B.  Compound to be formulated to dissipate after exposure to sunlight, 
weathering, and traffic. 

1. Provide material that has a maximum volatile organic compound (VOC) rating 
not to exceed those allowable by jurisdictional regulations. 

2. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Day-Chem Rez Cure, Dayton Superior Corp. 
b. Kurez DR Vox, Euclid Chemical Co. 
c. 1100 Clear, W.R. Meadows, Inc. 

I. Evaporation Control: Monomolecular film-forming compound applied to exposed 
concrete slab surfaces for temporary protection from rapid moisture loss. 
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1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Aquafilm, Conspec Marketing and Mfg. Co. 
b. Eucobar, Euclid Chemical Co. 
c. E-Con, L&M Construction Chemicals, Inc. 
d. Confilm, Master Builders, Inc. 
e. Waterhold, Metalcrete Industries. 
f. EVRT, RussTech Admixtures Inc. 

J. Cartridge Injection Acrylic Adhesive (for reinforcing dowels):  two-component 
material for use in concrete.  Anchor to be approved for use with cracked concrete 
per AC308. 

1. Acrylic resin adhesive, suitable for use on dry or damp surfaces.  Available 
Products: Subject to compliance with requirements, products that may be 
incorporated in the Work include, but are not limited to, the following: 

a. HIT HY 200 System, Hilti. 

K. Nonmetallic, Shrinkage-Resistant Grout: Premixed, nonmetallic, noncorrosive, 
nonstaining grout containing selected silica sands, portland cement, shrinkage 
compensating agents, plasticizing and water-reducing agents, complying with ASTM 
C1107, of consistency suitable for application, and a 30-minute working time.  Grout 
to have a minimum compressive strength at 28 days of 5,000 psi when applied in a 
fluid consistency. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. NS Grout, The Euclid Company. 
b. Five Star Grout, U.S. Grout Corp. 
c. Masterflow 713, BASF Construction Chemicals. 
d. Sikagrout 212, SIKA. 

2.5 PROPORTIONING AND DESIGNING MIXES 

A. Prepare design mixes for each type and strength of concrete by either laboratory 
trial batch or field experience methods as specified in ACI 301. For the trial batch 
method, use an independent testing agency acceptable to Architect for preparing 
and reporting proposed mix designs. Trial batch and field experience tests shall 
have been performed within 12 months of submittal date. Use mix design submittal 
form included at the end of this section. 

1. Do not use the same testing agency for field quality control testing. 
2. Limit use of fly ash to not exceed 20 percent for Type F or 25 percent for Type 

C of the total cementitious material content by weight.  Use of fly ash in 
concrete for use in polished concrete floor systems is prohibited. 

 



Lower Cane Run Wet Weather Storage                 
Lexington, Kentucky                                                                                                                 3/2016 
 

CAST-IN-PLACE CONCRETE                                                                                                   033000 - 9 

B. Submit written reports to Site Architect of each proposed mix for each class of 
concrete at least 15 days prior to start of Work. Do not begin concrete production 
until proposed mix designs have been reviewed by Architect. The approved mix 
designs shall be used throughout this project unless changes are approved by the 
Architect/Engineer prior to use. 

C. The specified compressive strengths (f’c) of the concrete for each portion of the 
Structure and minimum cement content shall be as follows: 

CLASS WHERE USED REQUIRED 
28-DAY 

STRENGTH 

MINIMUM 
CEMENTIOUS 

MATERIAL 
CONTENT-POUNDS 
PER CUBIC YARD 

II Footings 3,000 psi 470 

III Piers and Walls 4,000 psi 550 

IV Exposed exterior and other concrete 
exposed to weather and deicers 

4,500 psi 
(max.w/c=.45) 

564 

 

With an approved water-reducing agent, minimum cement content may be reduced by 47 
pounds of cement per cubic yard. 

D. Water/Cement Ratio: All concrete subject to freezing and thawing shall have a 
maximum water/cement ratio of 0.50 (4000 psi by 28 days). All concrete subjected 
to deicers shall have a maximum water/cement ratio of 0.45 (4500 psi by 28 days).  

E. Slump Limits: Proportion and design mixes to result in concrete slump at point of 
placement as follows: 

1. Ramps and sloping (greater than 4%) surfaces: Not more than 3 inches. 
2. Reinforced foundation systems: Not less than 3 inches and not more than 6 

inches. 
3. Slabs on grade:  Not less than 3 inches and not more than 5 inches. 
4. Walls:  Not less than 3 inches and not more than 5 inches. 
5. Concrete containing mid-range or high-range water-reducing admixture: Not 

more than 8 inches after adding admixture to 2-to-3-inch slump concrete. 
6. Other concrete: Not more than 4 inches. 

F. Adjustment to Concrete Mixes: Mix design adjustments may be requested by 
Contractor when characteristics of materials, job conditions, weather, test results, or 
other circumstances warrant, as accepted by Architect. Laboratory test data for 
revised mix design and strength results must be submitted to and accepted by 
Architect before using in Work. 
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2.6 ADMIXTURES 

A. Use water-reducing admixture or high-range water-reducing admixture 
(superplasticizer) in concrete, as required, for placement and workability and in all 
pumped concrete and concrete for all floor slabs. 

B. Use accelerating admixture in concrete slabs placed at ambient temperatures below 
50 deg F (10 deg C). 

C. Use air-entraining admixture in exterior exposed concrete unless otherwise 
indicated. Add air-entraining admixture at manufacturer’s prescribed rate to result in 
concrete at point of placement having total air content with a tolerance of plus or 
minus 1 ½ percent within the following limits: 

1. Concrete structures and slabs exposed to freezing and thawing, deicer 
chemicals, or hydraulic pressure: 

a. 5.5 percent for 1 ½-inch maximum aggregate. 
b. 6.0 percent for 1-inch maximum aggregate. 
c. 6.0 percent for ¾-inch maximum aggregate. 
d. 7.0 percent for ½-inch maximum aggregate. 

D. Use admixtures for water reduction and set accelerating or retarding in strict 
compliance with manufacturer’s directions.  Contractor may use set accelerating 
and retarding admixtures at his discretion to control set time. 

2.7 CONCRETE MIXING 

A. Ready-Mixed Concrete: Comply with requirements of ASTM C 94, and as specified. 

1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg 
C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes, and when 
air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time 
to 60 minutes. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Coordinate the installation of joint materials and other related materials with 
placement of forms and reinforcing steel. 

3.2 FORMS 

A. General: Design, erect, support, brace, and maintain formwork to support vertical, 
lateral, static, and dynamic loads that might be applied until concrete structure can 
support such loads. Construct formwork so concrete members and structures are of 
correct size, shape, alignment, elevation, and position. Maintain formwork 
construction tolerances and surface irregularities complying with the following ACI 
347 limits: 
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1. Provide Class A tolerances for concrete surfaces exposed to view. 
2. Provide Class D tolerances for earth formed foundation elements.  Tolerances 

applies as a variation inward towards reinforcing only.  No tolerance limit away 
from reinforcing applies. 

3. Provide Class C tolerances for other concrete surfaces. 

B. Construct forms to sizes, shapes, lines, and dimensions shown and to obtain 
accurate alignment, location, grades, level, and plumb work in finished structures. 
Provide for openings, offsets, sinkages, keyways, recesses, moldings, chamfers, 
blocking, screeds, bulkheads, anchorages and inserts, and other features required 
in the Work. Use selected materials to obtain required finishes. Solidly butt joints 
and provide backup at joints to prevent cement paste from leaking. 

C. Fabricate forms for easy removal without hammering or prying against concrete 
surfaces. Provide crush plates or wrecking plates where stripping may damage cast 
concrete surfaces. Provide top forms for inclined surfaces where slope is too steep 
to place concrete with bottom forms only. Kerf wood inserts for forming keyways, 
reglets, recesses, and the like for easy removal. 

D. Chamfer exposed corners and edges as indicated, using wood, metal, PVC, or 
rubber chamfer strips fabricated to produce uniform smooth lines and tight edge 
joints. 

E. Forms for Slabs: Set edge forms, bulkheads, and intermediate screed strips for 
slabs to achieve required elevations and contours in finished surfaces. Provide and 
secure units to support screed strips using strike-off templates or compacting-type 
screeds. 

F. Earthen forms may be used for footings and foundation elements when ground is 
stable and capable of resisting erosion and fluid pressure of wet concrete without 
sloughing.  All tolerances and clear covers shall be maintained.  Excavation shall be 
clean of all loose soil and mud along bottom and sides. 

G. Provisions for Other Trades: Provide openings in concrete formwork to 
accommodate work of other trades. Determine size and location of openings, 
recesses, and chases from trades providing such items. Accurately place and 
securely support items built into forms. 

H. Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces to receive 
concrete. Remove chips, wood, sawdust, dirt, or other debris just before placing 
concrete. Retighten forms and bracing before placing concrete, as required, to 
prevent mortar leaks and maintain proper alignment. 

3.3 PLACING ADHESIVE SYSTEM 

A. General: Clean all holes per manufacturer instructions to remove loose material and 
drilling dust prior to installation of adhesive. Holes may be dry, damp or wet.  Inject 
adhesive into holes proceeding from the bottom of the hole and progressing toward 
the surface in such a manner as to avoid introduction of air pockets in the adhesive.  
Follow manufacturer recommendations to ensure proper mixing of adhesive 
components.  Sufficient adhesive shall be injected in the hole to ensure that the 
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annular gap is filled to the surface. Remove excess adhesive from the surface.  
Shim anchors with suitable device to center the anchor in the hole.  Do not disturb 
or load anchors before manufacturer specified cure time has elapsed. 

1. Drill holes with rotary impact hammer drills using carbide-tipped bits and core 
drills using diamond core bits. Drill bits shall be of diameters as specified by 
the anchor manufacturer. Unless otherwise shown on the Drawings, all holes 
shall be drilled perpendicular to the concrete surface. 

2. Cored Holes: Where anchors are to be installed in cored holes, use core bits 
with matched tolerances as specified by the manufacturer.  Acrylic Adhesive 
Anchors shall not be installed in core drilled holes. 

3. Embedded Items: Identify position of reinforcing steel and other embedded 
items prior to drilling holes for anchors.  Exercise care in coring or drilling to 
avoid damaging existing reinforcing or embedded items.  Notify the Engineer if 
reinforcing steel or other embedded items are encountered during drilling.   

4. Observe manufacturer recommendations with respect to installation 
temperatures for cartridge injection adhesive anchors and capsule anchors. 

5. Perform anchor installation in accordance with manufacturer instructions. 

3.4 PLACING REINFORCEMENT 

A. General: Comply with Concrete Reinforcing Steel Institute’s recommended practice 
for “Placing Reinforcing Bars,” for details and methods of reinforcement placement 
and supports and as specified. 

B. Deliver reinforcement to job site bundled, tagged and marked. Use waterproof tags 
indicating bar size, length, and mark corresponding to placing drawings. 

C. Clean reinforcement of loose rust and mill scale, earth, ice, and other materials that 
reduce or destroy bond with concrete. 

D. Accurately position, support, and secure reinforcement against displacement. 
Locate and support reinforcing by metal chairs, runners, bolsters, spacers, and 
hangers, as approved by Site Architect.   

1. Chair welded wire fabric slab reinforcement with continuous chairs spaced a 
maximum of 32 inches on center.  Provide additional chairs as required.  Lift 
welded wire fabric back into position between chairs where depressed during 
concrete placement.  Lifting welded wire fabric into position during concrete 
placement without the use of chairs is not permitted. 

E. Place reinforcement to maintain minimum coverages as indicated for concrete 
protection. Arrange, space and securely tie bars and bar supports to hold 
reinforcement in position during concrete placement operations. Set wire ties so 
ends are directed into concrete, not toward exposed concrete surfaces. 

1. Walls with reinforcing mats on each face shall have bent U-bar spacers tied to 
each mat to hold spacing between mats.  U-bar spacers shall be minimum #3 
bars spaced a maximum of 6 feet on center horizontally and vertically with a 
row of bars placed at the top of any wall over 4 feet tall. 
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2. All walls shall have chairs or bolsters placed between reinforcing mat(s) and 
both form faces spaced a maximum of 6 feet on center to maintain clear 
cover. 

F. Install welded wire fabric in lengths as long as practicable. Lap adjoining pieces at 
least one full mesh plus 2 inches.  Lace outermost cross wires of  lace splices with 
wire to prevent lifting of the ends during concrete placement.  

G. Welding of reinforcing bars will not be permitted. 

H. When permitted, field bend bars cold, except during cold weather when moderate 
heating is necessary to avoid brittle failures. 

3.5 JOINTS 

A. Construction Joints: Locate and install construction joints so they do not impair 
strength or appearance of the structure, as acceptable to Architect. 

B. Provide continuous keyways at least 1 ½ inches deep by 3 ½ inches wide in 
construction joints in walls and between walls and footings. Provide keyways 1 ½” 
deep by 3 ½” tall in construction joints in footings. 

C. Provide slip dowels (as shown on drawings) for construction joints in field of slabs 
on grade less than 6” thickness.  Provide continuous keyways at least 1 1/2 inches 
deep by 1 ½” wide or slip dowels (as shown on drawings) in construction joints in 
slabs on grade 6” or thicker.  Provide continuous keyways at least 1 1/2 inches deep 
by one third the slab thickness centered in the construction joint of all formed 
concrete slabs.   

1. Bulkheads designed and accepted for this purpose may be used where 
keyways are permitted.  
 

D. Place construction joints perpendicular to main reinforcement. Continue 
reinforcement across construction joints except as indicated otherwise. 

E. Isolation Joints in Slabs-on-Grade: Construct isolation joints in slabs-on-grade at 
points of contact between slabs-on-grade and vertical surfaces, such as column 
pedestals, foundation walls, and other locations as indicated. 

1. Joint fillers and sealants are specified in Division 7 Section “Joint Sealants.” 
2. Hold top of premolded filler material down ½” from top of slab. 
3. At locations where drawings do not specifically call for premolded filler, 

provide bond breaker between slab and vertical surface.  
4. Provide ¼” expansion joint between slab and all door jambs (at end of walls in 

opening). 

F. Contraction (Control) Joints in Slabs-on-Grade: Construct contraction joints in slabs-
on-grade to form panels of patterns as shown. Use saw cuts 1/8 inch wide by one-
fourth of slab depth or inserts ¼ inch wide by one-fourth of slab depth, unless 
otherwise indicated. 
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1. Form contraction joints by inserting premolded plastic, hardboard, or 
fiberboard strip into fresh concrete until top surface of strip is flush with slab 
surface. Tool slab edges round on each side of insert. After concrete has 
cured, remove inserts and clean groove of loose debris. 

2. Contraction joints may be formed by saw cuts as soon as possible after slab 
finishing as may be safely done without dislodging aggregate. 

3. Soft cut method may be used immediately after final finishing. 
4. If joint pattern is not shown, provide joints not exceeding 12 feet in either 

direction and located to conform to bay spacing wherever possible (at column 
centerlines, half bays, third bays).   

5. Joint fillers and sealants are specified in Division 7 Section “Joint Sealants.” 

3.6 INSTALLING EMBEDDED ITEMS 

A. General: Set and build into formwork anchorage devices, anchor bolts, and other 
embedded items required for other work that is attached to or supported by cast-in-
place concrete. Use setting drawings, diagrams, instructions, and directions 
provided by suppliers of items to be attached. 

B. Aluminum conduit shall not be installed in concrete. 

C. Column anchor rods shall be set in a rigid template and securely braced to formwork 
or ground prior to placing concrete.  Anchor rods may not be “wet set” in plastic 
concrete. 

3.7 PREPARING FORM SURFACES 

A. General: Coat contact surfaces of forms with an approved, nonresidual, low-VOC, 
form-coating compound before placing reinforcement. 

B. Do not allow excess form-coating material to accumulate in forms or come into 
contact with in-place concrete surfaces against which fresh concrete will be placed. 
Apply according to manufacturer’s instructions. 

1. Coat steel forms with a nonstaining, rust-preventative material. Rust-stained 
steel formwork is not acceptable. 

2. Do not spray reinforcing with form oil. 

3.8 CONCRETE PLACEMENT 

A. Inspection: Before placing concrete, inspect and complete formwork installation, 
reinforcing steel, and items to be embedded or cast in. Notify other trades to permit 
installation of their work. 

B. General: Comply with ACI 304, “Guide for Measuring, Mixing, Transporting, and 
Placing Concrete,” and as specified. Concrete delivery tickets shall show: 

1. Batch number. 
2. Mix by number with cement content in pounds and maximum size aggregate. 
3. Admixtures. 
4. Air content. 
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5. Slump. 
6. Time dispatched and discharged. 
7. Date. 
8. Contractor. 
9. Ready Mix Supplier. 
10. Project Name and Address. 
11. Volume of Concrete. 

C. If any water is added to the mix on the job, it must be approved by the General 
Contractor’s representative and delivery ticket noted with the amount of water and 
signed by the General Contractor’s representative. The maximum water/cement 
ratio of an approved mix design may not be exceeded. 

1. When the ambient air temperature is between 80 and 90 degrees Fahrenheit, 
one (1) gallon of water per cubic yard of concrete may be added at the job site 
to compensate for water evaporation during transit. 

2. When the ambient air temperature exceeds 90 degrees Fahrenheit, two (2) 
gallons of water per cubic yard of concrete may be added at the job site to 
compensate for water evaporation during transit. 

D. Discharge concrete within 1 ½ hours after water has been added to the cement, 
unless a longer time has been authorized by the Site Architect/Engineer. During hot 
weather or other conditions contributing to a quick stiffening of the concrete, the Site 
Architect/Engineer may require discharge in less than 1 ½ hours. 

E. Deposit concrete continuously or in layers of such thickness that no new concrete 
will be placed on concrete that has hardened sufficiently to cause seams or planes 
of weakness. If a section cannot be placed continuously, provide construction joints 
as specified. Deposit concrete to avoid segregation at its final location.  Do not allow 
concrete to drop more than 5 feet or from a height which allows concrete to fall 
against reinforcing. 

F. Placing Concrete in Forms: Deposit concrete in forms in horizontal layers no deeper 
than 24 inches and in a manner to avoid inclined construction joints. Where 
placement consists of several layers, place each layer while preceding layer is still 
plastic to avoid cold joints.  Do not subject concrete to any procedure that will cause 
segregation.  Deposit concrete as near as possible to the final position to avoid 
segregation. 

1. Consolidate placed concrete by mechanical vibrating equipment 
supplemented by hand-spading, rodding, or tamping. Use equipment and 
procedures for consolidation of concrete complying with ACI 309. 

2. Do not use vibrators to transport concrete inside forms. Insert and withdraw 
vibrators vertically at uniformly spaced locations no farther than the visible 
effectiveness of the machine. Place vibrators to rapidly penetrate placed layer 
and at least 6 inches into preceding layer. Do not insert vibrators into lower 
layers of concrete that have begun to set. At each insertion, limit duration of 
vibration to time necessary to consolidate concrete and complete embedment 
of reinforcement and other embedded items without causing mix to segregate. 
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G. Placing Concrete Slabs: Deposit and consolidate concrete slabs in a continuous 
operation, within limits of construction joints, until completing placement of a panel 
or section. 

1. Consolidate concrete during placement operations so that concrete is 
thoroughly worked around reinforcement, other embedded items and into 
corners. 

2. Bring slab surfaces to correct level with a straightedge and strike off. Use bull 
floats or darbies to smooth surface free of humps or hollows. Do not disturb 
slab surfaces prior to beginning finishing operations. 

3. Maintain reinforcing in proper position on chairs during concrete placement. 

H. Cold-Weather Placement: When air temperature is expected to fall below 40 
degrees Fahrenheit (4 deg C) within the first 72 hours after concrete placement, 
comply with provisions of ACI 306 and as follows. Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing 
actions, or low temperatures. 

1. When mean daily air temperature is expected to fall below 40 deg F (4 deg C) 
for more than three successive days after concrete placement, uniformly heat 
water and aggregates before mixing to obtain a concrete mixture temperature 
at point of placement as follows: 

a. Not less than 55 deg F (13 deg C) or more than 75 deg F (24 deg C) for 
concrete sections less than 12 inches in the least dimension (width or 
thickness). 

b. Not less than 50 deg F (10 deg C) or more than 70 deg F (21 deg C) for 
concrete sections 12 inches or greater in the least dimension (width or 
thickness). 

2. Do not use frozen materials or materials containing ice or snow. Do not place 
concrete on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze 
agents or chemical accelerators unless otherwise accepted in mix designs. 

I. Hot-Weather Placement: When hot weather conditions exist that would impair 
quality and strength of concrete, place concrete complying with ACI 305 and as 
specified. 

1. Cool ingredients before mixing to maintain concrete temperature at time of 
placement to below 90 deg F (32 deg C). Mixing water may be chilled or 
chopped ice may be used to control temperature, provided water equivalent of 
ice is calculated to total amount of mixing water. Using liquid nitrogen to cool 
concrete is Contractor’s option. 

2. Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that 
steel temperature will not exceed the ambient air temperature immediately 
before embedding in concrete. 

3. Fog spray forms, reinforcing steel, and subgrade just before placing concrete. 
Keep subgrade moisture uniform without puddles or dry areas. 
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4. Use water-reducing retarding admixture when required by high temperatures, 
low humidity, or other adverse placing conditions, as acceptable to Site 
Architect. 

 
J. Pumping Concrete: Grout used to prime a pump shall not be placed in the forms of 

any concrete exposed to view in the final structure. 

3.9 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: Provide a rough-formed finish on formed concrete surfaces 
not exposed to view in the finished Work or concealed by other construction. This is 
the concrete surface having texture imparted by form-facing material used, with tie 
holes and defective areas repaired and patched, and fins and other projections 
exceeding ¼ inch in height rubbed down or chipped off. 

B. Smooth-Formed Finish: Provide a smooth-formed finish on formed concrete 
surfaces to be covered with a coating or covering material applied directly to 
concrete, such as waterproofing, dampproofing, veneer plaster, painting, or another 
similar system.  This is an as-cast concrete surface obtained with selected form-
facing material, arranged in an orderly and symmetrical manner with a minimum of 
seams. Repair and patch defective areas with fins and other projections completely 
removed and smoothed. 

C. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar 
unformed surfaces adjacent to formed surfaces, strike-off smooth and finish with a 
texture matching adjacent formed surfaces. Continue final surface treatment of 
formed surfaces uniformly across adjacent unformed surfaces unless otherwise 
indicated. 

3.10 MONOLITHIC SLAB FINISHES 

A. Float Finish: Apply float finish to monolithic slab surfaces to receive trowel finish and 
other finishes as specified. 

1. After screeding, consolidating, and leveling concrete slabs, do not work 
surface until ready for floating. Begin floating, using float blades or float shoes 
only, when surface water has disappeared, or when concrete has stiffened 
sufficiently to permit operation of power-driven floats, or both. Consolidate 
surface with power-driven floats or by hand-floating if area is small or 
inaccessible to power units. Finish surfaces to specified tolerances for floor 
flatness and floor levelness measured according to ASTM E 1155. Cut down 
high spots and fill low spots. Uniformly slope surfaces to drains. Immediately 
after leveling, refloat surface to a uniform, smooth, granular texture. 

B. Nonslip Broom Finish: Apply a nonslip broom finish to exterior concrete platforms, 
steps, and ramps, and elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen concrete surface by 
brooming with fiber-bristle broom perpendicular to main traffic route. 
Coordinate required final finish with Site Architect before application. 
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3.11 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In: Fill in holes and openings left in concrete structures for passage of work 
by other trades, unless otherwise shown or directed, after work of other trades is in 
place. Mix, place, and cure concrete as specified to blend with in-place construction. 
Provide other miscellaneous concrete filling shown or required to complete Work. 

3.12 CONCRETE CURING AND PROTECTION 

A. General: Protect freshly placed concrete from premature drying and excessive cold 
or hot temperatures. In hot, dry, and windy weather protect concrete from rapid 
moisture loss before and during finishing operations with an evaporation-control 
material. Apply according to manufacturer’s instructions after screeding and bull 
floating, but before power floating and troweling. 

B. Curing procedures shall conform with ACI 308 Standard Practice For Curing 
Concrete. 

C. Start initial curing as soon as free water has disappeared from concrete surface 
after placing and finishing.  

D. Curing Methods: Cure concrete by curing compound or by moisture curing as 
specified. 

E. Provide curing compound on exterior slabs that will not be exposed to de-icing salts, 
walks, and curbs as follows: 

1. Apply curing compound to concrete slabs as soon as final finishing operations 
are complete (within 2 hours and after surface water sheen has disappeared). 
Apply uniformly in continuous operation by power spray or roller according to 
manufacturer’s directions. Recoat areas subjected to heavy rainfall within 3 
hours after initial application. Maintain continuity of coating and repair damage 
during curing period. 

2. Use membrane curing compounds that will not affect surfaces to be covered 
with finish materials applied directly to concrete. 
 

F. Provide moisture curing on exterior slab surfaces exposed to deicing salts and on 
slabs where the finish flooring is not compatible with curing compounds for 7 days 
by one of the following methods: 

1. Keep concrete surface continuously wet by soaking with water. 
2. Keep concrete surface continuously wet with water-saturated absorptive 

cover. 
3. Keep concrete surface continuously wet by water-fog spray. 

 
G. Curing Formed Surfaces: Cure formed concrete surfaces, including walls, piers, and 

other similar surfaces, by moisture curing with forms in place for 7 days or until 
forms are removed. If forms are removed within the first 7 days, continue moisture 
curing without forms for the balance of the 7 day curing period. 
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1. For vertical surfaces, after the concrete has hardened and while the forms are 
still in place, the form ties shall be loosened and water shall be applied to run 
down the inside of the form to keep the concrete wet. 

2. After formwork has been removed from vertical surfaces, keep surface 
continuously wet by water spray or water-saturated absorptive cover. 

 
H. Curing Unformed Surfaces: Cure unformed surfaces, including the top of exposed 

walls, etc. by moisture curing for 7 days by one of the following methods: 

1. Keep concrete surface continuously wet by soaking with water. 
2. Keep concrete surface continuously wet with water-saturated absorptive 

cover. 
3. Keep concrete surface continuously wet by water-fog spray. 

 
I. Cold Weather Concreting (“Cold Weather Concreting”, ACI Report 306). 

1. All freshly placed concrete shall be kept from freezing for the following 
periods: 

a. 3 days for all concrete with an air entraining admixture. 
b. 4 days for all concrete without an air entraining admixture.   

2. A cumulative curing time of seven days at a minimum surface temperature of 
50 degrees F (10 degrees C) shall be provided or until concrete has attained 
75% of its design strength. This shall be followed by cooling of concrete in a 
gradual transition to surrounding conditions. The temperature drop during this 
period shall not be at a rate exceeding 2 degrees F per hour until the outside 
or surrounding temperature is reached. 

3. When concrete is placed under conditions of cold weather concreting (defined 
as a period when the mean daily temperature drops below 40 degrees F for 
more than three successive days), take additional precautions as specified in 
“Cold Weather Concreting” by the American Concrete Institute (ACI Report 
306) when placing, curing, monitoring and protecting the fresh concrete. 

J. Hot Weather Concreting (“Hot Weather Concreting” by the American Concrete 
Institute Committee 305). 

1. When concrete is placed under conditions of hot weather concreting, provide 
extra protection of the concrete against excessive placement temperatures 
and excessive drying throughout the placing and curing operations. Hot 
weather is defined as air temperature which exceeds 80 degrees F or any 
combination of high temperature, low humidity and/or high wind velocity which 
causes a rate of evaporation in excess of 0.2 pounds per square foot per hour 
as determined by Figure 2.1.5 of ACI Report 305. Hot weather curing is 
required if these conditions occur within a 24 hour period after completion of 
concrete placement. 

2. Forms, reinforcing and the air shall be cooled by water fog spraying 
immediately before placing concrete.  

3. Immediately following screeding, protect concrete by applying the specified 
evaporation retarder in accordance with the recommendations of the 
manufacturer. 
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3.13 REMOVING FORMS 

A. General: Formwork not supporting weight of concrete, such as sides walls, piers, 
and similar parts of the work, may be removed after cumulatively curing at not less 
than 50 deg F (10 deg C) for 24 hours after placing concrete, provided concrete is 
sufficiently hard to not be damaged by form-removal operations, and provided 
curing and protection operations are maintained. 

3.14 REUSING FORMS 

A. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, 
delaminated, or otherwise damaged form-facing material will not be acceptable for 
exposed surfaces. Apply new form-coating compound as specified for new 
formwork. 

B. When forms are extended for successive concrete placement, thoroughly clean 
surfaces, remove fins and laitance, and tighten forms to close joints. Align and 
secure joint to avoid offsets. Do not use patched forms for exposed concrete 
surfaces except as acceptable to Architect. 

3.15 CONCRETE SURFACE REPAIRS 

A. Patching Defective Areas: Repair and patch defective areas with cement mortar 
immediately after removing forms, when acceptable to Architect. 

B. Fill through wall tie holes with nonmetallic, shrinkage-resistant grout to within 1 ½” of 
wall face using a grout bag or other similar means to completely fill the void.  Fill any 
remaining tie hole, including holes from snap-off type form ties, with standard 
cement mortar as described below. 

C. Mix dry-pack mortar, consisting of one part portland cement to 2 ½ parts fine 
aggregate passing a No. 16 mesh sieve, and a 50:50 mixture of acrylic or styrene 
butadiene-based bonding admixture and water.  Use only enough water/bonding 
agent as required for handling and placing. 

1. Cut out honeycombs and rock pockets where cement paste does not bond the 
interior face of the aggregate, voids over ¼ inch in any dimension, and holes 
left by tie rods and bolts down to solid concrete but in no case to a depth less 
than 1 inch.  Make edges of cuts perpendicular to the concrete surface. 
Thoroughly clean, dampen with water, and brush-coat the area to be patched 
with bonding agent. Place patching mortar before bonding agent has dried. 

2. For surfaces exposed to view, blend white portland cement and standard 
portland cement so that, when dry, patching mortar will match surrounding 
color. Provide test areas at inconspicuous locations to verify mixture and color 
match before proceeding with patching. Compact mortar in place and strike-off 
slightly higher than surrounding surface. 
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D. Repairing Formed Surfaces: Remove and replace concrete having defective 
surfaces if defects cannot be repaired to satisfaction of Site Architect. Surface 
defects include color and texture irregularities, cracks, spalls, air bubbles, 
honeycomb, rock pockets, fins and other projections on the surface, and stains and 
other discolorations that cannot be removed by cleaning. Flush out form tie holes 
and fill with dry-pack mortar or precast cement cone plugs secured in place with 
bonding agent. 

1. Repair concealed formed surfaces, where possible, containing defects that 
affect the concrete’s durability. If defects cannot be repaired, remove and 
replace the concrete. 

E. Repairing Unformed Surfaces: Test unformed surfaces, such as monolithic slabs, 
for smoothness and verify surface tolerances specified for each surface and finish. 
Correct low and high areas as specified. Test unformed surfaces sloped to drain for 
trueness of slope and smoothness by using a template having the required slope. 

1. Repair finished unformed surfaces containing defects that affect the 
concrete’s durability. Surface defects include crazing and cracks in excess of 
0.01 inch wide or that penetrate to the reinforcement or completely through 
nonreinforced sections regardless of width, spalling, popouts, honeycombs, 
rock pockets, and other objectionable conditions. 

2. Correct high areas in unformed surfaces by grinding after concrete has cured 
at least 14 days. 

3. Correct low areas in unformed surfaces during or immediately after completing 
surface finishing operations by cutting out low areas and replacing with 
patching mortar. Finish repaired areas to blend into adjacent concrete. 
Proprietary underlayment compounds may be used when acceptable to Site 
Architect. 

4. Repair defective areas, except random cracks and single holes not exceeding 
1 inch in diameter, by cutting out and replacing with fresh concrete. Remove 
defective areas with clean, square cuts and expose reinforcing steel with at 
least ¾-inch clearance all around. Dampen concrete surfaces in contact with 
patching concrete and apply bonding agent. Mix patching concrete of same 
materials to provide concrete of same type or class as original concrete. 
Place, compact, and finish to blend with adjacent finished concrete. Cure in 
same manner as adjacent concrete. 

F. Repair isolated random cracks and single holes 1 inch or less in diameter by dry-
pack method. Groove top of cracks and cut out holes to sound concrete and clean 
of dust, dirt, and loose particles. Dampen cleaned concrete surfaces and apply 
bonding compound. Place dry-pack before bonding agent has dried. Compact dry-
pack mixture in place and finish to match adjacent concrete. Keep patched area 
continuously moist for at least 72 hours. 

G. Perform structural repairs with prior approval of Site Architect for method and 
procedure, using specified epoxy adhesive and mortar. 

H. Repair methods not specified above may be used, subject to acceptance of Site 
Architect. 
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3.16 QUALITY CONTROL 

A. The General Contractor shall employ an independent testing and inspection agency 
which meets the requirements of ASTM E329 to perform inspections and tests and 
to prepare test reports. The agency will monitor concrete quality by means of site 
and laboratory tests. They will be authorized to reject plastic concrete not 
conforming to specifications.  Failure to detect any defective materials shall not 
prevent later rejection when such defect is discovered, or obligate the Site Architect 
or Owner for final acceptance. 

1. See Section 014120 – Structural Inspections for testing and inspection to be 
performed. 

2. Test results will be reported in writing to the Site Architect, Engineer, ready-
mix producer and General Contractor within 24 hours after tests. 

3. Additional Tests: The testing agency will make additional tests of in-place 
concrete when test results indicate specified concrete strengths and other 
characteristics have not been attained in the structure, as directed by 
Architect. 

END OF SECTION 033000 



 

 

BROWN + KUBICAN, PSC 
STRUCTURAL ENGINEERS 

 

CONCRETE MIX DESIGN SUBMITTAL FORM 
 

Project:  

City, State:  

General Contractor:  

Concrete Contractor:  

Mix Design Number:  

Concrete Strength (Class):  

Use (describe):  
 

Design Mix Information 
 

 Check 
one 

Based on Standard Deviation Analysis  
Based on Trial Mix Laboratory Test Data  

 
Design Characteristics 

 
Density  pcf 

Strength  psi  (28 days) 
Air  % 

Slump  inches 
 

If trial mixes are used, the Mix Design is proportioned to achieve f’cr = f’c + 1200 psi 
(1400 psi for strength higher than 5000 psi at 28 days) 

 
Materials 
 

 
Type Source 

Specific 
Gravity 

Weight 
(lb.) 

Absolute 
Vol. (cu. ft.) 

cement      
flyash      

silica fume      
coarse aggregate      

fine aggregate      
water      

other (                      )      
   Total  27.0 cu. ft. 

 
Water/Cementitious Ratio (W/C) = _____________% (lbs. water /lbs. cementitious) 



 

 

Admixtures 
 

 
Manufacturer 

Dosage 
(oz./cwt) 

water reducer   
air entraining agent   

high range water reducer   
non-corrosive accelerator   
other (                              )   

 
Slump before high range water reducer  = _____________inches 
Slump after high range water reducer = _____________inches 

 
Standard Deviation Analysis (field experience records) 
 
Number of test cylinders evaluated: ________   Standard deviation (s): ________ 
Required avg. compressive strength (f’c + 1.34s): ________  Actual avg. compressive strength:________ 
 

(refer to ACI 301 for standard deviation calculation – attach copies of laboratory test reports) 
 

Trial Mix Laboratory Test Data 
 

 Mix #1 Mix #2 Mix #3 

Age Date 
Compressive

Strength 
Date 

Compressive
Strength 

Date 
Compressive

Strength 
7 days  psi  psi  psi
7 days  psi  psi  psi

28 days  psi  psi  psi
28 days  psi  psi  psi
28 days 
average 

NA psi NA psi NA psi

 
(refer to ACI 301 for trial mix procedure – attach copies of laboratory test reports) 

 
Required Attachments 
 

 Please 
check 

Coarse aggregate gradation report  
Fine aggregate gradation report  

Laboratory test reports (strength tests)  
Admixture compatibility certification letters  

 
Ready Mix Supplier 
 
Name and Address: 
 _________________________________________________________________ 
  
 _________________________________________________________________ 
Phone: ________________________   Miles from project: ____________   Date: __________________ 
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SECTION 051200 – STRUCTURAL STEEL FRAMING 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes fabrication and erection of structural steel work, as shown on 
drawings including schedules, notes, and details showing size and location of 
members, typical connections, and types of steel required. 

1. Structural steel is that work defined in American Institute of Steel Construction 
(AISC) “Code of Standard Practice” and as otherwise shown on drawings. 
 

B. This Section includes architecturally exposed structural steel (screen wall). 

C. Related Sections: The following Sections contain requirements that relate to this 
Section: 

1. Division 1 Section “Structural Inspection.” 
2. Division 3 Section “Cast-in-Place Concrete.” 
3. Division 9 Section “Painting.” 

1.3 ACTION SUBMITTALS 

A. General:  Furnish submittals in quantity, format, and other Conditions of the 
Contract and as specified in Division 1 of the Project Manual.   

B. Shop Drawings detailing fabrication and erection of structural steel components. 

1. Include details of cuts, connections, splices, holes, and other pertinent data in 
accordance with AISC Specifications and the AISC “Detailing for Steel 
Construction,” latest edition. 

2. Indicate welds by standard AWS symbols, distinguishing between shop and 
field welds, and show size, length, and type of each weld. 

3. Indicate type, size, and length of bolts, distinguishing between shop and field 
bolts. Identify high-strength bolted slip-critical, direct-tension, or tensioned 
shear/bearing connections. 

4. Include erection plans and details. 
5. Include ASTM material specifications and grade of steel. 
6. Provide setting drawings, templates, and directions for installation of anchor 

rods and other anchorages.  Provide electronic (AutoCAD) drawing of anchor 
rods and other embedments to Contractor/Construction Manager for use in 
preparing a final survey of embedments. 

7. Provide erection details of all field connections. 
8. Indicate surface preparation for primer and primer to be used. 
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9. Shop drawings which show the Site Architect’s or Engineer’s title block, logo 
and/or seal will be rejected and returned unchecked. 

10. Computer generated electronic structural construction document files (ACAD) 
will be made available to the Contractor.  The Contractor will be required to 
sign the Engineer’s standard release of liability form prior to receiving the 
drawing files.  Rules for use of said files shall be as defined in the AISC “Code 
of Standard Practice for Steel Buildings and Bridges,” Section 4.3. 

11. Shop drawing resubmittals are reviewed for conformance with review marks 
only.  Any changes or questions originating on a resubmittal shall be clearly 
clouded. 

1.4 INFORMATIONAL SUBMITTALS 

A. General:  Furnish submittals in quantity, format, and other Conditions of the 
Contract and as specified in Division 1 of the Project Manual.   

B. Qualification data for firms and persons specified in the “Quality Assurance” Article 
to demonstrate their capabilities and experience. Include lists of completed projects 
with project names and addresses, names and addresses of architects and owners, 
and other information specified. 

C. Product Data for each type of product specified. Include manufacturer’s 
specifications, installation instructions, laboratory test reports, and other data to 
show compliance with the specifications (including specified standards). 

D. Mill test reports signed by manufacturers certifying that their products, including the 
following, comply with requirements. 

1. Structural steel (A588 “weathering steel” only) 
 

E. Fabricators who participate in the certified Quality Certification Program shall 
submit, at the completion of fabrication, a certificate of compliance stating that the 
work was performed in accordance with the approved construction documents. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Engage an experienced Installer who has completed 
structural steel work similar in material, design, and extent to that indicated for this 
Project and with a record of successful in-service performance. 

B. Fabricator Qualifications: Engage a firm experienced in fabricating structural steel 
similar to that indicated for this Project and with a record of successful in-service 
performance, as well as sufficient production capacity to fabricate structural steel 
without delaying the Work. 

C. Comply with applicable provisions of the following specifications and documents: 

1. AISC 360 “Specification for Structural Steel Buildings.” 
2. AISC 303 “Code of Standard Practice for Steel Buildings and Bridges.” 
3. AISC 341 “Seismic Provisions for Structural Steel Buildings.” 



Lower Cane Run Wet Weather Storage                
Lexington, Kentucky                                                                                                                 3/2016 
 

STRUCTURAL STEEL FRAMING                                                                                            051200 - 3 

4. Research Council on Structural Connections’ (RCSC) “Specification for 
Structural Joints Using ASTM A325 or A490 Bolts.” 

5. American Welding Society’s (AWS) D1.1-2004 “Structural Welding Code – 
Steel.” 

6. ASTM A 6 “Specification for General Requirements for Rolled Steel Plates, 
Shapes, Sheet Piling, and Bars for Structural Use.” 

7. AGA – American Galvanizers Association publication “Recommended Details 
for Galvanized Structures”. 

8. AISC – Steel Construction Manual, 13th Edition. 
9. AWS – “AWS Standard for Certification AWS Certified Welders” AWS QC7-

93. 
10. SSPC – Steel Structures Painting Manual, Vol. 2 Systems and Specifications; 

Steel Structures Painting Council; 1995, Seventh Edition. 
11. SSPC-VIS 1-89 – Visual Standard for Abrasive Blast Cleaned Steel; Steel 

Structures Painting Council; 1989. 
12. SSPC-VIS 3 – Visual Standard for Power and Hand Tool Cleaned Steel; Steel 

Structures Painting Council; 1993. 

D. Welding Qualifications and Standards: Qualify procedures and personnel in 
accordance with applicable provisions of AWS D1.1 “Structural Welding Code – 
Steel” and AISC 360. 

1. All shop and field welding shall be performed by personnel qualified by AWS 
procedure and who have engaged in the necessary processes of welding 
during each six month period since the latest qualification.  

2. Fabricator and erector shall institute a Welder Identification System wherein 
the welder who has welded a joint or member can be identified. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver structural steel to Project site in such quantities and at such times to ensure 
continuity of installation. 

B. Store materials to permit easy access for inspection and identification. Keep steel 
members off ground by using pallets, platforms, or other supports. Protect steel 
members and packaged materials from erosion and deterioration. 

1. Store fasteners in a protected place. Clean and relubricate bolts and nuts that 
become dry or rusty before use. 

2. Do not store materials on structure in a manner that might cause distortion or 
damage to members or supporting structures. Repair or replace damaged 
materials or structures as directed. 

1.7 SEQUENCING 

A. Supply anchorage items to be embedded in or attached to other construction 
without delaying the Work. Provide setting diagrams, templates, instructions, and 
directions, as required, for installation. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  For clarity in distinguishing between medium carbon steel (A325) bolts 
and alloy steel (A490) bolts, the structural drawings and this specification classify 
bolts using generic A325 and A490 designations.   Contractor shall provide tension 
indicating device assemblies, as opposed to plain bolts, as required in the bolt 
specification below. 

B. All structural steel shapes shall be new, unused and perfect stock, free from 
millscale, rust, flake, pitting, and imperfections, without bends, kinks, and distortions. 
Shop splicing of members will only be permitted if the member exceeds maximum 
mill length. 

C. Channels, Angles, Plates and Bars: ASTM A36. 

D. Plates: ASTM A588 (for screen wall, pricing option #1) 

E. Cold-Formed Structural Steel Tubing: ASTM A500, Grade B. 

F. Cold-Formed Structural Steel Tubing: ASTM A588 (screen wall, pricing option #1). 

G. Anchor Rods, Bolts, Nuts, and Washers: As follows: 

1. Non-High Strength Rods (Straight, Threaded): ASTM F1554 Grade 36 (55 or 
105) and heavy hex carbon-steel nuts. 

2. Washers: ASTM A36. 

3. Provide stainless steel fasteners where in contact with weathering steel. 

H. Medium Carbon Steel High-Strength Bolts, Nuts, and Washers:  ASTM A325, Type 
1, heavy hex steel structural bolts; ASTM A563 heavy hex carbon-steel nuts; and 
ASTM F436 hardened carbon-steel washers, uncoated.  Use plain bolts, washers, 
and nuts only where required for installation access, where bolts are called to be 
galvanized, and at contractor’s option for snug-tight installation applications. 

1. Finish: Plain, uncoated, except where indicated to be galvanized. 
2. Galvanized Finish: Hot-dip zinc-coating, ASTM A153, Class C or mechanically 

deposited zinc-coating, ASTM B695, Class 50.  Use galvanized bolts for all 
steel to be painted with zinc-rich primer, unless noted otherwise, and 
elsewhere as noted on drawings 
 

I. Alloy Steel High-Strength Bolts, Nuts, and Washers: ASTM A490, Type 1, heavy 
hex steel structural bolts, heavy hex carbon-steel nuts, and hardened carbon-steel 
washers, uncoated. 

J. Welding Electrodes: Comply with AWS requirements. 
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2.2 PRIMER 

A. Zinc Rich Primer: SSPC–Paint 20 (79% minimum zinc dust in dried film). 

1. Use primer with organic binder where structure will be topcoated with 
protective finish paint.  Subject to compliance with requirements, products that 
may be incorporated in the work include, but are not limited to, the following: 

a. Carbozinc 621, Carboline Company, Inc. 
b. Corothane I Galvapac, Sherwin Williams Co. 
c. Tneme Zinc 90-97, Tnemec Company, Inc. 

2.3 GALVANIZING MATERIALS 

A. Galvanizing: The zinc used for the coating shall conform to the specifications for 
slab zinc (Spelter) ASTM designation: B6. 

B. Galvanizing Repair Paint: High zinc dust content paint for regalvanizing welds and 
repair painting of galvanized steel, with dry film containing not less than 93 percent 
zinc dust by weight and complying with DOD-P-21035 A or SSPC-Paint 20, Type II. 

2.4 FABRICATION 

A. Fabricate and assemble structural steel in shop to greatest extent possible. 
Fabricate structural steel according to AISC specifications referenced in this Section 
and in Shop Drawings. 

1. Identify high-strength structural steel according to ASTM A6 and maintain 
markings until steel has been erected. 

2. Mark and match-mark materials for field assembly. 
3. Fabricate for delivery a sequence that will expedite erection and minimize field 

handling of structural steel. 
4. Complete structural steel assemblies, including welding of units, before 

starting shop-priming operations. 
5. Comply with fabrication tolerance limits of AISC’s “Code of Standard Practice 

for Steel Buildings and Bridges” for structural steel. 

B. Fabricate steel exposed to view with exposed surfaces smooth, square, and free of 
surface blemishes, including pitting, rust and scale seam marks, roller marks, rolled 
trade names, and roughness. 

1. Remove blemishes by filling, grinding, or by welding and grinding, prior to 
cleaning, treating and shop priming. 

2. Ease edges and corners of exposed plates. 
3. Comply with fabrication requirements, including tolerance limits, of AISC’s 

“Code of Standard Practice for Steel Buildings and Bridges”. 

C. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded. 
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D. Finishing: Accurately mill ends of columns and other members transmitting loads in 
bearing. 

E. Holes: Provide holes required for securing other work to structural steel framing, for 
attaching structural steel connections and embeds to other work, and for passage of 
other work through steel framing members, as shown on Shop Drawings. 

1. Cut, drill, or punch holes perpendicular to metal surfaces. Do not flame-cut 
holes or enlarge holes by burning. Drill holes in bearing plates. 

2. Weld threaded nuts to framing and other specialty items as indicated to 
receive other work. 

 
F. Assemble and weld built-up sections by methods that will maintain true alignment of 

axes without warp. 

G. Mechanically roll sections to induce curvature where indicated.  Fabricator shall 
increase thickness of curved tubes as part of base bid as required to prevent “oil 
canning” of the tube walls or “squashing” of the section for the specified radius. 

2.5 SHOP CONNECTIONS 

A. Shop install and tighten high-strength bolts according to RCSC’s “Specification for 
Structural Joints Using ASTM A325 or A490 Bolts.” 

1. Bolts: ASTM A325 (ASTM A325M) high-strength bolts, unless otherwise 
indicated. 

2. Connection Type: Unless snug tight connections are noted on the drawings as 
being permitted, all bolts shall be tightened to full pretensioning load.  Bolts 
shall be pretensioned in a systematical progression from the most rigid point 
of the connections toward the free edges. 

B. Do not reuse ASTM A490 bolts, galvanized A325 bolts or bolts that have been 
tensioned. 

C. All bolts of same ASTM type shall be of same diameter. In addition, bolts of different 
ASTM type shall be of different diameter unless otherwise approved by Structural 
Engineer. 

D. Weld Connections: Comply with AWS D1.1 for procedures, appearance and quality 
of welds, and methods used in correcting welding work. Remove all cracks, pores, 
slag inclusions, incomplete fusions, and incomplete penetrations over ½” long in any 
weld and reweld. 

1. Assemble and weld built-up sections by methods that will maintain true 
alignment of axes without warp. 

2. Verify that weld sizes, fabrication sequence, and equipment used for 
architecturally exposed structural steel will limit distortions to allowable 
tolerances. Prevent surface bleeding of back-side welding on exposed steel 
surfaces. Grind smooth exposed fillet welds ½ inch (13 mm) and larger. Grind 
flush butt welds. Dress exposed welds. 
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3. Furnish all steel members in one piece without splicing, unless otherwise 
noted on project drawings or approved by Structural Engineer. 

4. Design of Members and Connections: Typical AISC connections are to be 
used except where otherwise shown. Details shown are typical; similar details 
apply to similar conditions, unless otherwise indicated. Verify dimensions at 
site whenever possible without causing delay in the work. Promptly notify 
Architect whenever design of members and connections for any portion of 
structure are not clearly indicated. 
 

E. Where Drawings indicate spliced and/or bent beams, provide AWS D1.1 pre-
qualified full penetration welds to develop 100% of the beam’s shear and moment 
capacity. 

F. Connections incorporating any of the following shall be marked with an identifying 
mark painted on the member. 

1. Connections using bolts larger than ¾ inches. 
2. ASTM A490 bolted connections. 

 
2.6 SHOP PRIMING 

A. Shop prime steel surfaces, except the following: 

1. Surfaces embedded in concrete or mortar other than column bases. Extend 
priming of partially embedded members to a depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 
3. Galvanized surfaces. 
4. Weathering steel (screen wall, pricing option #1). 

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust, loose mill 
scale, and spatter, slag, or flux deposits. Prepare surfaces according to SSPC 
specifications as follows: 

1. SSPC-SP 2 “Hand Tool Cleaning,” all steel except as otherwise specified. 
2. SSPC-SP 3 “Power Tool Cleaning.” 
3. SSPC-SP 6 “Commercial Blast Cleaning,” all steel to receive zinc rich primer 

in the field.  Remove all mill scale. 
4. SSPC-SP 10 “Near-White Blast Cleaning,” all steel to receive zinc rich primer 

in the shop.  Remove all mill scale. 
 

C. Zinc Rich Primer 

1. Exposed exterior structural steel for canopy framing and screen wall framing if 
Owner elects to paint screen wall in lieu of using weathering steel shall be 
prime painted with the specified Zinc Rich Primer. 

2. Prepare surfaces to be painted  with inorganic binder primer according to 
Steel Structures Painting Council Specification SSPC-10 and surfaces to be 
painted with organic binder primer according to Steel Structures Painting 
Council Specification SSPC-SP 6. The Pictorial Surface Preparation 
Standards for Painting Steel Surfaces, SSPC-VIS 1-89, shall be the 
acceptance criteria for the degree of preparation for cleaned surfaces. 
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3. Contractor shall photograph blast cleaned structural steel members prior to 
priming and submit photographs to Engineer as confirmation that steel was 
properly cleaned. 

4. Contractor shall coordinate timing and compatibility of finish paint coat with 
zinc rich primer manufacturer. Components primed with zinc rich primer may 
require additional surface preparation prior to application of top coats if left 
exposed for an extended period.  Contractor shall have top coat paint supplier 
review surfaces primed with zinc rich primer prior to top coats and make any 
recommendations for surface prep. 

2.7 GALVANIZING 

A. All welded assemblies to be galvanized shall be prepared according to 
Recommended Practice for Providing High Quality Zinc Coatings (Hot-Dip) on 
Assembled Products (ASTM A385). 

B. Steel shall be thoroughly cleaned by solvent cleaning in accordance with latest 
edition of Steel Structures Painting Council “Surface Preparation Specification No. 1 
(SSPC-SP1). 

C. Steel shall be hot-dip galvanized in accordance with ASTM A123. 

D. Hardware and threaded fasteners shall be galvanized in accordance with ASTM 
A153. 

E. Safeguard products against steel embrittlement according to ASTM A143. 

F. Handle all articles to be galvanized in such a manner as to avoid any mechanical 
damage and to minimize distortion. 

G. Coating weight shall conform with paragraph 5.1 of ASTM A123 or Table 1 of ASTM 
A153, as appropriate. 

H. Surface finish shall be continuous, adherent, as smooth and evenly distributed as 
possible and free from any defect detrimental to the stated end use of the coated 
article. 

I. Adhesion shall withstand normal handling consistent with the nature and thickness 
of the coating and normal use of the article. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Before erection proceeds, and with the steel erector present, verify elevations of 
concrete and masonry bearing surfaces and locations of anchorages for compliance 
with requirements. 

B. Do not proceed with erection until unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep 
structural steel secure, plumb, and in alignment against temporary construction 
loads and loads equal in intensity to design loads. Remove temporary supports 
when permanent structural steel, connections, and bracing are in place, unless 
otherwise indicated. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according 
to AISC specifications referenced in this Section. 

B. Base Plates: Clean concrete and masonry bearing surfaces of bond-reducing 
materials and roughen surfaces prior to setting base and bearing plates. Clean 
bottom surface of base and bearing plates. 

1. Column base plate anchor rods shall not be repaired, replaced, or field 
modified without the approval of the Structural Engineer.  Prior to erection of a 
column the Contractor shall provide written notification to the Erector if there 
has been any repair, replacement or modification to its anchor rods. 

2. Set base plates for structural members on wedges, shims, or setting nuts as 
required. 

3. Tighten anchor bolts after supported members have been positioned and 
plumbed. Do not remove wedges or shims but, if protruding, cut off flush with 
edge of base or bearing plate prior to packing with grout. 

4. Pack grout solidly between bearing surfaces and plates so no voids remain. 
Finish exposed surfaces, protect installed materials, and allow to cure. 

a. Comply with manufacturer’s instructions for proprietary grout materials. 

C. Maintain erection tolerances of structural steel within AISC’s “Code of Standard 
Practice for Steel Buildings and Bridges.” 

D. Maintain erection tolerances of architecturally exposed structural steel as defined 
within AISC’s “Code of Standard Practice for Steel Buildings and Bridges.” 

E. Align and adjust various members forming part of complete frame or structure 
before permanently fastening. Before assembly, clean bearing surfaces and other 
surfaces that will be in permanent contact. Perform necessary adjustments to 
compensate for discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 
2. Establish required leveling and plumbing measurements on mean operating 

temperature of structure. Make allowances for difference between 
temperature at time of erection and mean temperature at which structure will 
be when completed and in service. 

F. Splice members only where indicated. 
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G. Remove erection bolts on welded, architecturally exposed structural steel; fill holes 
with plug welds, and grind smooth at exposed surfaces. 

H. Do not use thermal cutting during erection unless specifically approved by the 
Engineer. 

I. Do not enlarge unfair holes in members by burning or by using drift pins. Ream 
holes that must be enlarged to admit bolts. 

J. Provide all bracing, temporary bracing and accessories required for complete 
erection. Safety and adequacy of bracing and temporary bracing are the Installer’s 
responsibility. 

K. After erection, remove weld flux, rust, dirt or other foreign material from areas to 
receive touch-up paint. Repaint areas where protective coating has been damaged 
or is missing with shop primer paint. 

3.4 FIELD CONNECTIONS 

A. Install and tighten high-strength bolts according to RCSC’s “Specification for 
Structural Joints Using ASTM A325 or A490 Bolts.” 

1. Bolts: ASTM A325 (ASTM A325M) high-strength bolts, unless otherwise 
indicated. 

2. Connection Type: Unless snug tight connections are noted on the Drawings 
as being permitted, all bolts shall be tightened to full pretensioning load. 

B. Do not reuse ASTM A490 bolts, galvanized A325 bolts or bolts that have been 
tensioned. 

C. Weld Connections: Comply with AWS D1.1 for procedures, appearance and quality 
of welds, and methods used in correcting welding work. Remove all cracks, pores, 
slag inclusions, incomplete fusions, and incomplete penetrations over ½” long in any 
weld and reweld. 

1. Comply with AISC specifications referenced in this Section for bearing, 
adequacy of temporary connections, alignment, and removal of paint on 
surfaces adjacent to field welds. 

2. Assemble and weld built-up sections by methods that will maintain true 
alignment of axes without warp. 

3. Verify that weld sizes, fabrication sequence, and equipment used for 
architecturally exposed structural steel will limit distortions to allowable 
tolerances. Prevent surface bleeding of back-side welding on exposed steel 
surfaces. Grind smooth exposed fillet welds ½ inch (13 mm) and larger. Grind 
flush butt welds. Dress exposed welds. 
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3.5 QUALITY CONTROL 

A. General: General Contractor shall engage an independent testing and inspecting 
agency to perform inspections and tests and to prepare test reports.  Testing 
agency will conduct and interpret tests and state in each report whether tested Work 
complies with or deviates from requirements.  Failure to detect any defective 
materials shall not prevent later rejection when such defect is discovered, or 
obligate the Site Architect or Owner for final acceptance. 

1. See Section 014120 – Structural Special Inspections for testing and inspection 
to be performed. 

2. Provide access for testing agency to places where structural steel work is 
being installed so that required inspection and testing can be accomplished. 

3. The General Contractor shall provide the testing agency a complete set of 
approved shop drawings. 

4. Reports will be delivered to the Site Architect, Engineer, Steel Fabricator and 
the General Contractor within one week of inspection. 

5. Deviations from requirements of the contract documents will be reported in 
writing to the General Contractor within 24 hours. 

B. Correct deficiencies in or remove and replace structural steel that inspections and 
test reports indicate do not comply with specified requirements. 

3.6 CLEANING 

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, 
and abraded areas of shop paint. Apply paint to exposed areas using same material 
as used for shop painting. 

1. Apply by brush or spray to provide a minimum dry film thickness of 1.5 mils 
(0.038 mm). 

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and 
apply galvanizing repair paint according to ASTM A780. Minimum thickness 
requirements for the repair are those described in ASTM A123, Section 4.6. 

 

END OF SECTION 051200 
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SECTION 053100 – STEEL DECKING 
 
PART 1 – GENERAL 
 
1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Steel roof deck. 
 

B. Related Sections: The following Sections contain requirements that relate to this 
Section: 

1. Division 1 Section “Structural Inspection.” 
2. Division 5 Section “Structural Steel Framing.” 
3. Division 9 Section “Painting.” 

 
1.3 ACTION SUBMITTALS 

A. General:  Furnish submittals in quantity, format, and other Conditions of the 
Contract and as specified in Division 1 of the Project Manual.   

B. Product data including manufacturer’s specifications and installation instructions for 
each type of deck, accessory, and product specified. 

C. Shop drawings showing layout and types of deck panels, anchorage details, 
reinforcing channels, pans, deck openings, special jointing, accessories, and 
attachments to other construction. 

1. Shop drawings which show the Architect’s or Engineer’s title block, logo 
and/or seal will be rejected and returned unchecked. 

2. Computer generated electronic structural construction document files (ACAD) 
will be made available to the Contractor.  The Contractor will be required to 
sign the Engineer’s standard release of liability form prior to receiving the 
drawing files.  Rules for use of said files shall be as defined in the AISC “Code 
of Standard Practice for Steel Buildings and Bridges,” Section 4.3. 

3. Shop drawing resubmittals are reviewed for conformance with review marks 
only.  Any changes or questions originating on a resubmittal shall be clearly 
clouded. 

1.4 QUALITY ASSURANCE 

A. Codes and Standards: Comply with provisions of the following codes and standards, 
except as otherwise indicated. 
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1. American Iron and Steel Institute (AISI), “Specification for the Design of Cold-
Formed Steel Structural Members.” 

2. American Welding Society (AWS), D1.3 “Structural Welding Code – Sheet 
Steel”. 

3. Steel Deck Institute (SDI), “Design Manual for Composite Decks, Form Decks 
and Roof Decks.” 

B. Installer Qualifications: Engage an experienced Installer who has completed steel 
deck similar in material, design, and extent to that indicated for this Project and with 
a record of successful in-service performance. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, 
storage, and handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with 
a waterproof covering and ventilate to avoid condensation. 

PART 2 – PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers: Subject to compliance with requirements, manufacturers 
offering products that my be incorporated in the Work include, but are not limited to, 
the following: 

1. American Buildings Co. 
2. Consolidated Systems, Inc. 
3. Epic Metals Corp. 
4. Marlyn Steel Products, Inc. 
5. New Millennium Building Systems, LLC. 
6. Robertson A United Dominion Co. 
7. Roof Deck, Inc. 
8. United Steel Deck, Inc. 
9. Verco Manufacturing Co. 
10. Vulcraft Div. Of Nucor Corp. 
11. Wheeling Corrugating Company. 

2.2 ROOF DECK 

A. Steel Roof Deck: Fabricate panels without top-flange stiffening grooves conforming 
to SDI Publication No. 28 “Specifications and Commentary for Steel Roof Deck” and 
the following: 

1. Galvanized and Shop-Primed Steel Sheet: ASTM A 446, Grade A, G 60 
(ASTM A 446M, Grade A, Z 180) zinc coated according to ASTM A 653 
(ASTM A 653M); cleaned, pretreated, and primed with manufacturer’s baked-
on, lead- and chromate-free rust-inhibitive primer. 

2. Deck Profile: keystone rib / dove-tail. 
3. Profile Depth: as indicated on drawings. 
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4. Design Uncoated-Steel Thickness: 0.0358 inch (0.91 mm). 
5. Span Condition: As indicated on drawings. 
6. Side Joints: nested. 

2.3 ACCESSORIES 

A. General: Provide accessory materials for steel deck that comply with requirements 
indicated and recommendations of the steel deck manufacturer. 

B. Mechanical Fasteners: Manufacturer’s standard, corrosion-resistant, low-velocity, 
powder-actuated or pneumatically driven carbon steel fasteners; or self-drilling, self-
threading screws. 

C. Self Drilling Steel Screws: Manufacturer’s standard hexagonal washer head, self-
drilling, carbon steel screws.  Screws shall be zinc electroplated to 5m (minimum) 
thickness in accordance with ASTM B633 SC1 Type III.  Select point type and size 
and thread length per manufacturer’s recommendations to fully engage in the base 
material. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Hilti S-MD. 

D. Powder or Pneumatic Fasteners: Modified AISI 1070 steel, minimum hardness 54 
Rockwell C, minimum tensile strength of 285 ksi, and minimum shear strength of 
175 ksi; with zinc plating equivalent to ASTM B633, Type III Fe/Zn 5 (5m min.).  
Fasteners shall have knurled shanks, forged ballistic point, and 15 mm steel 
washers for structural steel. 

1. Available Products: Subject to compliance with requirements, products that 
may be incorporated in the Work include, but are not limited to, the following: 

a. Structural Steel 1/8“ up to and including 3/8“: Hilti X-HSN24. 
b. Structural Steel 1/4“ or thicker: Hilti ENP2-21 L15. 

E. Miscellaneous Roof Deck Accessories: Steel sheet, 0.0359-inch- (0.91-mm-) thick 
minimum ridge and valley plates, finish strips, and reinforcing channels, of same 
material as roof deck. 

F. End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material and 
thickness as deck panels, unless otherwise indicated. 

G. Steel Sheet Accessories: ASTM A 446, G 60 (ASTM A 446M, Z 180) coating class, 
galvanized according to ASTM A 653 (ASTM A 653M). 

H. Galvanizing Repair Paint: SSPC-Paint 20 or DOD-P-21035, with dry film containing 
a minimum of 94 percent zinc dust by weight. 
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PART 3 – EXECUTION 

3.1 EXAMINATION 

A. Examine supporting framing and field conditions for compliance with requirements 
for installation tolerances and other conditions affecting performance of steel deck. 

3.2 PREPARATION 

A. Do not place deck panels on concrete supporting structure until concrete has cured 
and is dry. 

B. Locate decking bundles to prevent overloading of supporting members. 

3.3 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and 
commentary of SDI Publication No. 28, manufacturer’s recommendations, and 
requirements of this Section. 

B. Place deck panels on supporting framing and adjust to final position with ends 
accurately aligned and bearing on supporting framing before being permanently 
fastened. Do not stretch or contract side lap interlocks. 

C. Place deck panels flat and square and fasten to supporting framing without warp or 
deflection. 

D. Cut and neatly fit deck panels and accessories around openings and other work 
projecting through or adjacent to the decking. 

E. Provide additional reinforcement and closure pieces at openings as required for 
strength, continuity of decking, and support of other work. 

F. Comply with AWS requirements and procedures for manual shielded metal arc 
welding, appearance and quality of welds, and methods used in correcting welding 
work. 

G. Locate mechanical fasteners and install according to deck manufacturer’s 
instructions. 

H. Do not use deck units for storage or working platforms. 

3.4 ROOF DECK INSTALLATION 

A. Fasten roof deck panels to steel supporting members as follows: 

1. Galvanized deck panels. 

a. Fasten to steel supporting members with self-drilling No. 12- (5.4-mm) 
diameter or larger carbon steel screws or powder actuated fasteners at 
each support.   
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b. Fastener Spacing:  Screw or pin deck units at ends and all intermediate 
supports.  Space fasteners a maximum of 12 inches (305 mm) on 
center, with a minimum of four fasteners per unit at each support. 

B. Side Lap Fastening: Fasten side laps between supports at intervals not exceeding 
24 inches (910 mm) with self-drilling No. 12- (4.8-mm-) diameter or larger carbon 
steel screws. 

C. Perimeter Edge Fastening:   

1. Galvanized deck panels. 

a. Fasten perimeter edges of deck to steel supporting members and 
angles with No. 12- (5.4-mm) diameter or larger carbon steel screws or 
powder actuated fasteners spaced a maximum of 12 inches (305 mm) 
on center. 

D. End Bearing: Install deck ends over supporting framing with a minimum end bearing 
of 1-1/2 inches (38 mm), with end joints as follows: 

1. End Joints: Lapped 2 inches (51 mm) minimum. 

E. Where layout of deck does not align bottom flute with edge angles / structure for 
complete perimeter fastening, provide continuous z-plate along deck edge and 
fasten to structure and deck in accordance with perimeter edge fastening 
requirements. 

F. Miscellaneous Roof Deck Accessories: Install finish strips, cover plates, end 
closures, and reinforcing channels according to deck manufacturer’s 
recommendations. Screw to substrate to provide a complete deck installation. 

3.5 QUALITY CONTROL 

A. General: General Contractor shall engage an independent testing and inspecting 
agency to perform inspections and tests and to prepare test reports.  Testing 
agency will conduct and interpret tests and state in each report whether tested Work 
complies with or deviates from requirements.  Failure to detect any defective 
materials shall not prevent later rejection when such defect is discovered, or 
obligate the Site Architect or Owner for final acceptance. 

1. See Section 014120 – Structural Special Inspections for testing and inspection 
to be performed. 

2. Provide access for testing agency to places where steel decking work is being 
installed so that required inspection and testing can be accomplished. 

3. The General Contractor shall provide the testing agency a complete set of 
approved shop drawings. 

4. Reports will be delivered to the Site Architect, Engineer, Steel Fabricator and 
the General Contractor within one week of inspection. 

5. Deviations from requirements of the contract documents will be reported in 
writing to the General Contractor within 24 hours. 



Lower Cane Run Wet Weather Storage                
Lexington, Kentucky                                                                                                                 3/2016 
 

STEEL DECKING                                                                                                                       053100 - 6 

6. Correct deficiencies in or remove and replace steel deck that inspections and 
test reports indicate do not comply with specified requirements. 

3.6 REPAIRS AND PROTECTION 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both 
surfaces with galvanized repair paint according to ASTM A 780 and the 
manufacturer’s instructions. 

B. Touchup Painting: Wire brush, clean, and paint scarred areas and rust spots on 
both surfaces of installed deck panels. 

1. Touch up painted surfaces with same type of shop paint used on adjacent 
surfaces. 

2. Where shop-painted surfaces are exposed in-service, apply touchup paint to 
blend into adjacent surfaces. 

 
 
END OF SECTION 053100 
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SECTION 033000 - CAST-IN-PLACE CONCRETE (LIMITED APPLICATIONS) 

PART 1 - GENERAL  

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Special 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies cast-in-place concrete, including reinforcement, concrete 
materials, mixture design, placement procedures, and finishes, for noncritical 
applications of concrete and for projects using small quantities of concrete. 
 

1.3 SUBMITTALS 

A. General:  In addition to the following, comply with submittal requirements in ACI 301. 

B. Product Data:  For each type of product indicated. 

C. Design Mixtures:  For each concrete mixture. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed 
concrete products and that complies with ASTM C 94/C 94M requirements for 
production facilities and equipment. 

B. Source Limitations:  Obtain each type of cement of the same brand from the same 
manufacturer's plant, obtain aggregate from one source, and obtain admixtures 
through one source from a single manufacturer. 

C. Comply with ACI 301, "Specification for Structural Concrete," including the following 
sections, unless modified by requirements in the Contract Documents: 

1. "General Requirements." 
2. "Formwork and Formwork Accessories." 
3. "Reinforcement and Reinforcement Supports." 
4. "Concrete Mixtures." 
5. "Handling, Placing, and Constructing." 

D. Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and 
Materials." 
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PART 2 - PRODUCTS 

2.1 FORMWORK 

A. Furnish formwork and formwork accessories according to ACI 301. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

B. Plain-Steel Wire:  ASTM A 82, as drawn. 

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel 
wire into flat sheets. 

D. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet. 

2.3 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, 
brand, and source throughout Project: 

1. Portland Cement:  ASTM C 150, Type I.  Supplement with the following: 

a. Fly Ash:  ASTM C 618, Class  F. 

B. Normal-Weight Aggregate:  ASTM C 33, graded, 1-1/2-inch nominal maximum 
aggregate size. 

C. Water:  ASTM C 94/C 94M; potable. 

2.4 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible 
with other admixtures and that will not contribute water-soluble chloride ions exceeding 
those permitted in hardened concrete.  Do not use calcium chloride or admixtures 
containing calcium chloride. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 
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2.5 RELATED MATERIALS 

A. Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, 
cork or self-expanding cork. 

2.6 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for 
application to fresh concrete. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. when dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-
polyethylene sheet. 

D. Water:  Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, 
Class B. 

F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  
ASTM C 1315, Type 1, Class A. 

2.7 CONCRETE MIXTURES 

A. Comply with ACI 301 requirements for concrete mixtures. 

B. Normal-Weight Concrete:  Prepare design mixes, proportioned according to ACI 301, 
as follows: 

1. Minimum Compressive Strength:  4000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.50. 
3. Slump Limit:  4 inches, plus or minus 1 inch. 
4. Air Content:  Maintain within range permitted by ACI 301.  Do not allow air 

content of floor slabs to receive troweled finishes to exceed 3 percent. 

2.8 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M, and furnish batch ticket information. 

1. When air temperature is above 90 deg F, reduce mixing and delivery time to 60 
minutes. 
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PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, construct, erect, brace, and maintain formwork according to ACI 301. 

3.2 STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder 
before placing concrete. 

3.3 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

B. Construction Joints:  Locate and install so strength and appearance of concrete are not 
impaired, at locations indicated or as approved by Landscape Architect. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated.  Construct contraction joints for a depth 
equal to at least one-fourth of concrete thickness, as follows: 

1. Grooved Joints:  Form contraction joints after initial floating by grooving and 
finishing each edge of joint with groover tool to a radius of 1/8 inch.  Repeat 
grooving of contraction joints after applying surface finishes.  Eliminate groover 
marks on concrete surfaces. 

D. Isolation Joints:  Install joint-filler strips at junctions with slabs-on-grade and vertical 
surfaces, such as column pedestals, foundation walls, grade beams, and other 
locations, as indicated. 

1. Extend joint fillers full width and depth of joint, terminating flush with finished 
concrete surface, unless otherwise indicated. 

3.4 CONCRETE PLACEMENT 

A. Comply with ACI 301 for measuring, batching, mixing, transporting, and placing 
concrete. 

B. Before test sampling and placing concrete, water may be added at Project site, subject 
to limitations of ACI 301. 

C. Do not add water to concrete during delivery, at Project site, or during placement. 
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D. Consolidate concrete with mechanical vibrating equipment. 

3.5 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with 
tie holes and defective areas repaired and patched.  Remove fins and other projections 
exceeding 1/2 inch. 

1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and 
patch tie holes and defective areas.  Remove fins and other projections exceeding 1/8 
inch. 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or 
to be covered with a coating or covering material applied directly to concrete. 

C. Rubbed Finish:  Apply the following rubbed finish, defined in ACI 301, to smooth-
formed finished as-cast concrete where indicated: 

1. Smooth-rubbed finish. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed 
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture 
matching adjacent formed surfaces.  Continue final surface treatment of formed 
surfaces uniformly across adjacent unformed surfaces, unless otherwise indicated. 

3.6 FINISHING UNFORMED SURFACES 

A. General:  Comply with ACI 302.1R for screeding, restraightening, and finishing 
operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Screed surfaces with a straightedge and strike off.  Begin initial floating using bull floats 
or darbies to form a uniform and open-textured surface plane before excess moisture 
or bleedwater appears on surface. 

1. Do not further disturb surfaces before starting finishing operations. 

C. Float Finish:  Apply float finish to surfaces indicated, to surfaces to receive trowel 
finish, and to floor and slab surfaces to be covered with fluid-applied or sheet 
waterproofing, fluid-applied or direct-to-deck-applied membrane roofing, or sand-bed 
terrazzo. 

D. Trowel Finish:  Apply a hard trowel finish to surfaces indicated and to floor and slab 
surfaces exposed to view or to be covered with resilient flooring, carpet, ceramic or 
quarry tile set over a cleavage membrane, paint, or another thin film-finish coating 
system. 
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E. Trowel and Fine-Broom Finish:  Apply a partial trowel finish, stopping after second 
troweling, to surfaces indicated and to surfaces where ceramic or quarry tile is to be 
installed by either thickset or thin-set methods.  Immediately after second troweling, 
and when concrete is still plastic, slightly scarify surface with a fine broom. 

F. Nonslip Broom Finish:  Apply a nonslip broom finish to surfaces indicated and to 
exterior concrete platforms, steps, and ramps.  Immediately after float finishing, slightly 
roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main 
traffic route. 

3.7 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures.  Comply with ACI 306.1 for cold-weather protection and with ACI 301 
for hot-weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during 
finishing operations.  Apply according to manufacturer's written instructions after 
placing, screeding, and bull floating or darbying concrete, but before float finishing. 

C. Begin curing after finishing concrete but not before free water has disappeared from 
concrete surface. 

D. Curing Methods:  Cure formed and unformed concrete for at least seven days by one 
or a combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days 
with the following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet.  Cover 

concrete surfaces and edges with 12-inch lap over adjacent absorptive 
covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides 
and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  
Cure for not less than seven days.  Immediately repair any holes or tears during 
curing period using cover material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions.  Recoat areas subjected to 
heavy rainfall within three hours after initial application.  Maintain continuity of 
coating and repair damage during curing period. 

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after 
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initial application.  Repeat process 24 hours later and apply a second coat.  
Maintain continuity of coating and repair damage during curing period. 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting 
agency to sample materials, perform tests, and submit test reports during concrete 
placement according to requirements specified in this Article. 

B. Tests:  Perform according to ACI 301. 
1. Testing Frequency:  One composite sample shall be obtained for each 100 cu. 

yd. or fraction thereof of each concrete mix placed each day. 

3.9 REPAIRS 

A. Remove and replace concrete that does not comply with requirements in this Section. 

END OF SECTION 033000 
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SECTION 042000 - UNIT MASONRY  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Special 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Concrete masonry units. 
2. Mortar and grout. 
3. Steel reinforcing bars. 
4. Masonry joint reinforcement. 
5. Ties and anchors. 
6. Embedded flashing. 
7. Miscellaneous masonry accessories. 

B. Related Sections: 

1. Division 32 Section "Unit Pavers" for exterior unit masonry paving. 
2. Division 4 Section "Stone Masonry" for stone masonry veneer and coping. 

1.3 DEFINITIONS 

A. CMU(s):  Concrete masonry unit(s). 

B. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells. 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide structural unit masonry that develops indicated net-area compressive strengths 
at 28 days. 

1. Determine net-area compressive strength of masonry from average net-area 
compressive strengths of masonry units and mortar types (unit-strength method) 
according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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B. Shop Drawings:  For the following: 

1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes. 
2. Stone Trim Units:  Show sizes, profiles, and locations of each stone trim unit 

required. 
3. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing 

bars.  Comply with ACI 315, "Details and Detailing of Concrete 
Reinforcement."  Show elevations of reinforced walls. 

C. Samples for Initial Selection: 
 
1. Drainage scuppers 

D. Samples for Verification:  For each type and color of the following: 
 
1. Drainage scuppers 
2. Accessories embedded in masonry. 

E. Material Certificates:  For each type and size of the following: 

1. Masonry units. 

a. Include material test reports substantiating compliance with requirements. 
b. For masonry units, include data and calculations establishing average net-

area compressive strength of units. 

2. Cementitious materials.  Include brand, type, and name of manufacturer. 
3. Preblended, dry mortar mixes.  Include description of type and proportions of 

ingredients. 
4. Grout mixes.  Include description of type and proportions of ingredients. 
5. Reinforcing bars. 
6. Joint reinforcement. 
7. Anchors, ties, and metal accessories. 

F. Mix Designs:  For each type of mortar and grout.  Include description of type and 
proportions of ingredients. 

1. Include test reports for mortar mixes required to comply with property 
specification.  Test according to ASTM C 109/C 109M for compressive strength, 
ASTM C 1506 for water retention, and ASTM C 91 for air content. 

2. Include test reports, according to ASTM C 1019, for grout mixes required to 
comply with compressive strength requirement. 

G. Statement of Compressive Strength of Masonry:  For each combination of masonry 
unit type and mortar type, provide statement of average net-area compressive strength 
of masonry units, mortar type, and resulting net-area compressive strength of masonry 
determined according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

H. Cold-Weather and Hot-Weather Procedures:  Detailed description of methods, 
materials, and equipment to be used to comply with requirements. 



Lower Can Run Wet Weather Storage                  
Lexington, Kentucky                                                                                                                     3/2016 
 

UNIT MASONRY 042000 - 3 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM C 1093 for testing 
indicated. 

B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform 
texture and color, or a uniform blend within the ranges accepted for these 
characteristics, from single source from single manufacturer for each product required. 

C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, 
including color for exposed masonry, from single manufacturer for each cementitious 
component and from single source or producer for each aggregate. 

D. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by 
requirements in the Contract Documents. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location.  If units are not stored in 
an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely 
tied.  If units become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  
Do not use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained 
and contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use 
with dispensing silos.  Store preblended, dry mortar mix in delivery containers on 
elevated platforms, under cover, and in a dry location or in covered weatherproof 
dispensing silos. 

E. Store masonry accessories, including metal items, to prevent corrosion and 
accumulation of dirt and oil. 

1.8 PROJECT CONDITIONS 

A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills 
with waterproof sheeting at end of each day's work.  Cover partially completed 
masonry when construction is not in progress. 

1. Extend cover a minimum of 24 inches down both sides of walls and hold cover 
securely in place. 

2. Where one wythe of multiwythe masonry walls is completed in advance of other 
wythes, secure cover a minimum of 24 inches down face next to unconstructed 
wythe and hold cover in place. 
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B. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to 
be left exposed or painted.  Immediately remove grout, mortar, and soil that come in 
contact with such masonry. 

1. Protect base of walls from rain-splashed mud and from mortar splatter by 
spreading coverings on ground and over wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with 

painted and integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain 

from splashing mortar and dirt onto completed masonry. 

C. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or 
coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit 
masonry damaged by frost or by freezing conditions.  Comply with cold-weather 
construction requirements contained in ACI 530.1/ASCE 6/TMS 602. 

1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature 
is 40 deg F and higher and will remain so until masonry has dried, but not less 
than seven days after completing cleaning. 

D. Hot-Weather Requirements:  Comply with hot-weather construction requirements 
contained in ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.1 MASONRY UNITS, GENERAL 

A. Defective Units:  Referenced masonry unit standards may allow a certain percentage 
of units to contain chips, cracks, or other defects exceeding limits stated in the 
standard.  Do not use units where such defects will be exposed in the completed Work. 

2.2 CONCRETE MASONRY UNITS 

A. Shapes:  Provide shapes indicated and as follows, with exposed surfaces matching 
exposed faces of adjacent units unless otherwise indicated. 
 
1. Provide square-edged units for outside corners unless otherwise indicated. 

B. CMUs:  ASTM C 90. 

1. Unit Compressive Strength:  Provide units with minimum average net-area 
compressive strength of 2800 psi. 

2. Density Classification:  Normal weight. 
3. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal 

dimensions. 

C. Concrete Building Brick:  ASTM C 55. 
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1. Unit Compressive Strength:  Provide units with minimum average net-area 
compressive strength of 2800 psi. 

2. Density Classification:  Normal weight. 
3. Size (Actual Dimensions):  3-5/8 inches wide by 2-1/4 inches high by 7-5/8 

inches long. 

2.3 MORTAR AND GROUT MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-
weather construction.  Provide natural color or white cement as required to produce 
mortar color indicated. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime 
containing no other ingredients. 

D. Aggregate for Mortar:  ASTM C 144. 

1. For mortar that is exposed to view, use washed aggregate consisting of natural 
sand or crushed stone. 

2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent 
passing the No. 16 sieve. 

E. Aggregate for Grout:  ASTM C 404. 

F. Water:  Potable. 

2.4 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, 
Grade 60. 

B. Masonry Joint Reinforcement, General:  ASTM A 951/A 951M. 
1. Exterior Walls:  Hot-dip galvanized, carbon steel. 
2. Wire Size for Side Rods:  0.148-inch diameter. 
3. Wire Size for Cross Rods:  0.148-inch diameter. 
4. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 16 inches o.c. 
5. Provide in lengths of not less than 10 feet, with prefabricated corner and tee 

units. 

C. Masonry Joint Reinforcement for Multiwythe Masonry: 

1. Ladder type with 1 side rod at each face shell of hollow masonry units more than 
4 inches wide, plus 1 side rod at each wythe of masonry 4 inches wide or less. 

2. Tab type, either ladder or truss design, with 1 side rod at each face shell of 
backing wythe and with rectangular tabs sized to extend at least halfway through 
facing wythe but with at least 5/8-inch cover on outside face. 
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3. Adjustable (two-piece) type, either ladder or truss design, with one side rod at 
each face shell of backing wythe and with separate adjustable ties with pintle-
and-eye connections having a maximum adjustment of 1-1/4 inches.  Size ties to 
extend at least halfway through facing wythe but with at least 5/8-inch cover on 
outside face.  Ties have hooks or clips to engage a continuous horizontal wire in 
the facing wythe. 

2.5 TIES AND ANCHORS 

A. Materials:  Provide ties and anchors specified in this article that are made from 
materials that comply with the following unless otherwise indicated. 
1. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with 

ASTM A 153/A 153M, Class B-2 coating. 
2. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial 

Steel, with ASTM A 153/A 153M, Class B coating. 

B. Corrugated Metal Ties:  Metal strips not less than 7/8 inch wide with corrugations 
having a wavelength of 7.6 to 12.7 mm and an amplitude of 0.06 to 0.10 inch made 
from 0.030-inch- thick, steel sheet, galvanized after fabrication. 

C. Wire Ties, General:  Unless otherwise indicated, size wire ties to extend at least 
halfway through veneer but with at least 5/8-inch cover on outside face.  Outer ends of 
wires are bent 90 degrees and extend 2 inches parallel to face of veneer. 

D. Individual Wire Ties:  Rectangular units with closed ends and not less than 4 inches 
wide. 

1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches 
long may be used for masonry constructed from solid units. 

2. Where wythes do not align or are of different materials, use adjustable ties with 
pintle-and-eye connections having a maximum adjustment of 1-1/4 inches. 

3. Wire:  Fabricate from 3/16-inch- diameter, hot-dip galvanized steel wire. 

2.6 EMBEDDED FLASHING MATERIALS 

A. Metal Flashing:  Provide metal flashing complying with SMACNA's "Architectural Sheet 
Metal Manual"" and as follows: 

1. Stainless Steel:  ASTM A 240/A 240M, Type 304, 0.016 inch thick. 
2. Copper:  ASTM B 370, Temper H00, cold-rolled copper sheet, 16-oz./sq. ft. 

weight or 0.0216 inch thick or ASTM B 370, Temper H01, high-yield copper 
sheet, 12-oz./sq. ft. weight or 0.0162 inch thick. 

3. Fabricate continuous flashings in sections 96 inches long minimum, but not 
exceeding 12 feet.  Provide splice plates at joints of formed, smooth metal 
flashing. 

4. Fabricate through-wall metal flashing embedded in masonry from stainless steel 
or copper, with ribs at 3-inch intervals along length of flashing to provide an 
integral mortar bond. 
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a. Products:  Subject to compliance with requirements, available products that 
may be incorporated into the Work include, but are not limited to, the 
following: 

1) Cheney Flashing Company; Cheney Flashing (Dovetail) or Cheney 3-
Way Flashing (Sawtooth). 

2) Keystone Flashing Company, Inc.; Keystone 3-Way Interlocking 
Thruwall Flashing. 

3) Sandell Manufacturing Co., Inc.; Mechanically Keyed Flashing. 
5. Fabricate through-wall flashing with drip edge where indicated.  Fabricate by 

extending flashing 1/2 inch out from wall, with outer edge bent down 30 
degrees and hemmed. 

2.7 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; 
compressible up to 35 percent; of width and thickness indicated; formulated from 
neoprene, urethane or PVC. 

B. Weep/Vent Products:  Use one of the following unless otherwise indicated: 

1. Wicking Material:  Absorbent rope, made from cotton or UV-resistant synthetic 
fiber, 1/4 to 3/8 inch in diameter, in length required to produce 2-inch exposure 
on exterior and 18 inches in cavity.  Use only for weeps. 

2. Round Plastic Weep/Vent Tubing:  Medium-density polyethylene, 3/8-inch OD by 
4 inches long. 

3. Rectangular Plastic Weep/Vent Tubing:  Clear butyrate, 3/8 by 1-1/2 by 3-1/2 
inches long. 

4. Cellular Plastic Weep/Vent:  One-piece, flexible extrusion made from UV-
resistant polypropylene copolymer, full height and width of head joint and depth 
1/8 inch less than depth of outer wythe, in color selected from manufacturer's 
standard. 

a. Products:  Subject to compliance with requirements, available products that 
may be incorporated into the Work include, but are not limited to, the 
following: 

1) Advanced Building Products Inc.; Mortar Maze weep vent. 
2) Blok-Lok Limited; Cell-Vent. 
3) Dayton Superior Corporation, Dur-O-Wal Division; Cell Vents. 
4) Heckmann Building Products Inc.; No. 85 Cell Vent. 
5) Hohmann & Barnard, Inc.; Quadro-Vent. 
6) Wire-Bond; Cell Vent. 

5. Mesh Weep/Vent:  Free-draining mesh; made from polyethylene strands, full 
height and width of head joint and depth 1/8 inch less than depth of outer wythe; 
in color selected from manufacturer's standard. 
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a. Products:  Subject to compliance with requirements, available products that 
may be incorporated into the Work include, but are not limited to, the 
following: 

1) Mortar Net USA, Ltd.; Mortar Net Weep Vents. 

6. Vinyl Weep Hole/Vent:  One-piece, offset, T-shaped units made from flexible 
PVC, designed to fit into a head joint and consisting of a louvered vertical leg, 
flexible wings to seal against ends of masonry units, and a top flap to keep 
mortar out of the head joint; in color selected by Architect. 

a. Products:  Subject to compliance with requirements, available products that 
may be incorporated into the Work include, but are not limited to, the 
following: 

1) Hohmann & Barnard, Inc.; #343 Louvered Weep Hole. 
2) Williams Products, Inc.; Williams-Goodco Brick Vent. 
3) Wire-Bond; Louvered Weepholes. 

C. Cavity Drainage Material:  Free-draining mesh, made from polymer strands that will not 
degrade within the wall cavity. 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Advanced Building Products Inc.; Mortar Break or Mortar Break II. 
b. Archovations, Inc.; CavClear Masonry Mat. 
c. Dayton Superior Corporation, Dur-O-Wal Division; Polytite MortarStop. 
d. Mortar Net USA, Ltd.; Mortar Net. 

2. Provide one of the following configurations: 

a. Strips, full-depth of cavity and 10 inches high, with dovetail shaped notches 
7 inches deep that prevent clogging with mortar droppings. 

b. Strips, not less than 3/4 inch thick and 10 inches high, with dimpled surface 
designed to catch mortar droppings and prevent weep holes from clogging 
with mortar. 

c. Sheets or strips full depth of cavity and installed to full height of cavity. 
d. Sheets or strips not less than 3/4 inch thick and installed to full height of 

cavity with additional strips 4 inches high at weep holes and thick enough 
to fill entire depth of cavity and prevent weep holes from clogging with 
mortar. 

D. Reinforcing Bar Positioners:  Wire units designed to fit into mortar bed joints spanning 
masonry unit cells and hold reinforcing bars in center of cells.  Units are formed from 
0.148-inch steel wire, hot-dip galvanized after fabrication.  Provide units designed for 
number of bars indicated. 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 
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a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or 
D/A 817. 

b. Heckmann Building Products Inc.; No. 376 Rebar Positioner. 
c. Hohmann & Barnard, Inc.; #RB or #RB-Twin Rebar Positioner. 
d. Wire-Bond; O-Ring or Double O-Ring Rebar Positioner. 

2.8 MASONRY CLEANERS 

A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for 
removing mortar/grout stains, efflorescence, and other new construction stains from 
new masonry without discoloring or damaging masonry surfaces.  Use product 
expressly approved for intended use by cleaner manufacturer and manufacturer of 
masonry units being cleaned. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following available manufacturers offering products that may be 
incorporated into the Work include, but are not limited to, the following: 

a. Diedrich Technologies, Inc. 
b. EaCo Chem, Inc. 
c. ProSoCo, Inc. 

2.9 MORTAR AND GROUT MIXES 

A. General:  Do not use admixtures, including pigments, air-entraining agents, 
accelerators, retarders, water-repellent agents, antifreeze compounds, or other 
admixtures, unless otherwise indicated. 

1. Do not use calcium chloride in mortar or grout. 
2. For exterior masonry, use portland cement-lime mortar. 
3. For reinforced masonry, use portland cement-lime mortar. 
4. Add cold-weather admixture (if used) at same rate for all mortar that will be 

exposed to view, regardless of weather conditions, to ensure that mortar color is 
consistent. 

B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended 
mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly 
blend ingredients before delivering to Project site. 

C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide 
the following types of mortar for applications stated unless another type is indicated or 
needed to provide required compressive strength of masonry. 

1. For masonry below grade or in contact with earth, use Type S. 
2. For reinforced masonry, use Type S. 
3. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet 

walls; for interior load-bearing walls; for interior non-load-bearing partitions; and 
for other applications where another type is not indicated, use Type N. 
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D. Grout for Unit Masonry:  Comply with ASTM C 476. 

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) 
that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions 
of grout spaces and pour height. 

2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for 
specified 28-day compressive strength indicated, but not less than 2000 psi. 

3. Provide grout with a slump of 8 to 11 inches as measured according to 
ASTM C 143/C 143M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

1. For the record, prepare written report, endorsed by Installer, listing conditions 
detrimental to performance of work. 

2. Verify that foundations are within tolerances specified. 
3. Verify that reinforcing dowels are properly placed. 

B. Before installation, examine rough-in and built-in construction for piping systems to 
verify actual locations of piping connections. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. Thickness:  Build cavity and composite walls and other masonry construction to full 
thickness shown.  Build single-wythe walls to actual widths of masonry units, using 
units of widths indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Use full-size units without cutting if possible.  If cutting is required to provide a 
continuous pattern or to fit adjoining construction, cut units with motor-driven saws; 
provide clean, sharp, unchipped edges.  Allow units to dry before laying unless wetting 
of units is specified.  Install cut units with cut surfaces and, where possible, cut edges 
concealed. 

3.3 TOLERANCES 

A. Dimensions and Locations of Elements: 

1. For dimensions in cross section or elevation do not vary by more than plus 1/2 
inch or minus 1/4 inch. 
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2. For location of elements in plan do not vary from that indicated by more than plus 
or minus 1/2 inch. 

3. For location of elements in elevation do not vary from that indicated by more than 
plus or minus 1/4 inch in a story height or 1/2 inch total. 

B. Lines and Levels: 

1. For bed joints and top surfaces of bearing walls do not vary from level by more 
than 1/4 inch in 10 feet, or 1/2 inch maximum. 

2. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 
10 feet, 3/8 inch in 20 feet, or 1/2 inch maximum. 

3. For lines and surfaces do not vary from straight by more than 1/4 inch in 10 feet, 
3/8 inch in 20 feet, or 1/2 inch maximum. 

C. Joints: 

1. For bed joints, do not vary from thickness indicated by more than plus or minus 
1/8 inch, with a maximum thickness limited to 1/2 inch. 

2. For head and collar joints, do not vary from thickness indicated by more than plus 
3/8 inch or minus 1/4 inch. 

3.4 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform 
joint thicknesses and for accurate location of openings, movement-type joints, returns, 
and offsets.  Avoid using less-than-half-size units, particularly at corners, jambs, and, 
where possible, at other locations. 

B. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping 
not less than 2 inches.  Bond and interlock each course of each wythe at corners.  Do 
not use units with less than nominal 4-inch horizontal face dimensions at corners or 
jambs. 

C. Stopping and Resuming Work:  Stop work by racking back units in each course from 
those in course below; do not tooth.  When resuming work, clean masonry surfaces 
that are to receive mortar, remove loose masonry units and mortar, and wet brick if 
required before laying fresh masonry. 

D. Built-in Work:  As construction progresses, build in items specified in this and other 
Sections.  Fill in solidly with masonry around built-in items. 

3.5 MORTAR BEDDING AND JOINTING 

A. Lay hollow CMUs as follows: 

1. With face shells fully bedded in mortar and with head joints of depth equal to bed 
joints. 

2. With webs fully bedded in mortar in grouted masonry, including starting course 
on footings. 
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B. Lay solid masonry units with completely filled bed and head joints; butter ends with 
sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed 
joints or slush head joints. 

3.6 COMPOSITE MASONRY 

A. Bond wythes of composite masonry together using one of the following methods: 

1. Individual Metal Ties:  Provide ties as shown installed in horizontal joints, but not 
less than one metal tie for 2.67 sq. ft. of wall area spaced not to exceed 24 
inches o.c. horizontally and 16 inches o.c. vertically.  Stagger ties in alternate 
courses.  Provide additional ties within 12 inches of openings and space not 
more than 36 inches apart around perimeter of openings.  At intersecting and 
abutting walls, provide ties at no more than 24 inches o.c. vertically. 

a. Where bed joints of wythes do not align, use adjustable (two-piece) type 
ties. 

2. Masonry Joint Reinforcement:  Installed in horizontal mortar joints. 
 
a. Where bed joints of wythes do not align, use adjustable (two-piece) type 

reinforcement with continuous horizontal wire in facing wythe attached to 
ties. 

B. Bond wythes of composite masonry together using bonding system indicated on 
Drawings. 

C. Collar Joints:  Solidly fill collar joints by parging face of first wythe that is laid and 
shoving units of other wythe into place. 

D. Corners:  Provide interlocking masonry unit bond in each wythe and course at corners 
unless otherwise indicated. 

1. Provide continuity with masonry joint reinforcement at corners by using 
prefabricated L-shaped units as well as masonry bonding. 

E. Intersecting and Abutting Walls:  Unless vertical expansion or control joints are shown 
at juncture, bond walls together as follows: 

1. Provide individual metal ties not more than 16 inches o.c. 
2. Provide continuity with masonry joint reinforcement by using prefabricated T-

shaped units. 

3.7 CONTROL AND EXPANSION JOINTS 

A. General:  Install control and expansion joint materials in unit masonry as masonry 
progresses.  Do not allow materials to span control and expansion joints without 
provision to allow for in-plane wall or partition movement. 

B. Form control joints in concrete masonry using one of the following methods: 
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1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of 
control joint.  Fill resultant core with grout and rake out joints in exposed faces for 
application of sealant. 

2. Install preformed control-joint gaskets designed to fit standard sash block. 
3. Install interlocking units designed for control joints.  Install bond-breaker strips at 

joint.  Keep head joints free and clear of mortar or rake out joint for application of 
sealant. 

4. Install temporary foam-plastic filler in head joints and remove filler when unit 
masonry is complete for application of sealant. 

C. Form expansion joints in brick as follows: 

1. Build flanges of metal expansion strips into masonry.  Lap each joint 4 inches in 
direction of water flow.  Seal joints below grade and at junctures with horizontal 
expansion joints if any. 

2. Build flanges of factory-fabricated, expansion-joint units into masonry. 
3. Build in compressible joint fillers where indicated. 

3.8 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS 

A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, 
ledges, other obstructions to downward flow of water in wall, and where indicated. 

B. Install flashing as follows unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that 
could puncture flashing.  Where flashing is within mortar joint, place through-wall 
flashing on sloping bed of mortar and cover with mortar.  Before covering with 
mortar, seal penetrations in flashing with adhesive, sealant, or tape as 
recommended by flashing manufacturer. 

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer 
wythe, turned up a minimum of 4 inches, and 1-1/2 inches into the inner wythe. 

3. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less 
than 1-1/2 inches or as recommended by flashing manufacturer, and seal lap 
with elastomeric sealant complying with requirements in Division 7 Section "Joint 
Sealants" for application indicated. 

C. Install weep holes in head joints in exterior wythes of first course of masonry 
immediately above embedded flashing and as follows: 

1. Use specified weep/vent products or open head joints to form weep holes. 
2. Use wicking material to form weep holes above flashing under brick sills.  Turn 

wicking down at lip of sill to be as inconspicuous as possible. 
3. Space weep holes 24 inches o.c. unless otherwise indicated. 
4. Space weep holes formed from plastic tubing or wicking material 16 inches o.c. 
5. Trim wicking material flush with outside face of wall after mortar has set. 
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3.9 REINFORCED UNIT MASONRY INSTALLATION 

A. Temporary Formwork and Shores:  Construct formwork and shores as needed to 
support reinforced masonry elements during construction. 

1. Construct formwork to provide shape, line, and dimensions of completed 
masonry as indicated.  Make forms sufficiently tight to prevent leakage of mortar 
and grout.  Brace, tie, and support forms to maintain position and shape during 
construction and curing of reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have 
hardened sufficiently to carry their own weight and other loads that may be 
placed on them during construction. 

B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602. 

C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained 
enough strength to resist grout pressure. 

1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for 
grout placement, including minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches. 

3.10 FIELD QUALITY CONTROL 

3.11 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or 
otherwise damaged or that do not match adjoining units.  Install new units to match 
adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and 
completely fill with mortar.  Point up joints, including corners, openings, and adjacent 
construction, to provide a neat, uniform appearance.  Prepare joints for sealant 
application, where indicated. 

3.12 MASONRY WASTE DISPOSAL 

A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are 
Contractor's property.  At completion of unit masonry work, remove from Project site. 

B. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or 
soil-contaminated sand, waste mortar, and broken masonry units, by crushing and 
mixing with fill material as fill is placed. 

1. Crush masonry waste to less than 3 inches in each dimension. 
2. Mix masonry waste with at least two parts of specified fill material for each part of 

masonry waste.  Fill material is specified in Division 2 Section "Earthwork." 
3. Do not dispose of masonry waste as fill within 36 inches of finished grade. 
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C. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as 
fill, as described above, and other masonry waste, and legally dispose of off Owner's 
property. 

END OF SECTION 042000 
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SECTION 044300 - STONE MASONRY 
 
 
PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Special 

Conditions and Division 1 Specification Sections, apply to this Section. 
 
 
1.2 SUMMARY 

 
A. This Section includes stone veneer in the following applications: 

 
1. Anchored to concrete unit masonry or concrete backup. 

 
B. Related Sections include the following: 

 
1. Division 4 Section "Unit Masonry” for concealed flashing, horizontal joint 

reinforcement, and veneer anchors. 
 
 
1.3 SUBMITTALS 

 
A. Product Data:  For each type of product indicated. 

 
1. For stone varieties proposed for use on Project, include data on physical 

properties specified. 
 
B. Stone Samples for Verification:  For each color, grade, finish, and variety of stone 

required. 
 
C. Colored Mortar Samples for Verification:  For each color required. 
 
D. List of Materials Used in Constructing Mockups:  List generic product names together 

with manufacturers, manufacturers' product names, sources of supply, and other 
information as required to identify materials used.  Include mix proportions for mortar 
and source of aggregates. 
 
1. Submittal is for information only.  Neither receipt of list nor approval of mockups 

constitutes approval of deviations from the Contract Documents unless such 
deviations are specifically brought to the attention of Landscape Architect and 
approved in writing. 

 
E. Qualification Data:  For Installer. 
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1.4 QUALITY ASSURANCE 
 
A. Installer Qualifications:  An installer who employs experienced stone masons and 

stone fitters who are skilled in installing stone veneer assemblies similar in material, 
design, and extent to those indicated for this Project and whose projects have a record 
of successful in-service performance. 

 
B. Source Limitations for Stone:  Obtain each variety of stone, regardless of finish, from a 

single quarry with resources to provide materials of consistent quality in appearance 
and physical properties. 
 
1. Obtain each variety of stone from a single quarry, whether specified in this 

Section or in another Section of the Specifications. 
 
C. Source Limitations for Mortar Materials:  Obtain ingredients of a uniform quality for 

each mortar component from a single manufacturer and each aggregate from one 
source or producer. 

 
D. Mockups:  Build mockups to verify selections made under sample Submittals and to 

demonstrate aesthetic effects and qualities of materials and execution. 
 
1. Build mockups for each type of stone veneer assembly in sizes approximately 48 

inches long by 48 inches high by full thickness, including face and backup. 
 
a. Include stone coping at top of mockup. 
b. Include through-wall flashing installed for a 24-inch length in corner of 

mockup approximately 16 inches down from top of mockup, with a 12-inch 
length of flashing left exposed to view (omit stone veneer above half of 
flashing). 

 
2. Protect accepted mockups from the elements with weather-resistant membrane. 
3. Approval of mockups is for color, texture, and blending of stone; relationship of 

mortar and sealant colors to stone colors; tooling of joints; and aesthetic qualities 
of workmanship. 
 
a. Approval of mockups is also for other material and construction qualities 

specifically approved by Landscape Architect in writing. 
b. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless such deviations are 
specifically approved by Landscape Architect in writing. 

 
 
1.5 DELIVERY, STORAGE, AND HANDLING 

 
A. Store cementitious materials on elevated platforms, under cover, and in a dry location.  

Do not use cementitious materials that have become damp. 
 
B. Store aggregates where grading and other required characteristics can be maintained 

and contamination avoided. 
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C. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting 
and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery 
containers on elevated platforms, under cover, and in a dry location or in a metal 
dispensing silo with weatherproof cover. 

 
D. Store masonry accessories, including metal items, to prevent corrosion and 

accumulation of dirt and oil. 
 
 
1.6 PROJECT CONDITIONS 

 
A. Protection of Stone Veneer Assemblies:  During construction, cover tops of walls, 

projections, and sills with waterproof sheeting at end of each day's work.  Cover 
partially completed stone veneer assemblies when construction is not in progress. 
 
1. Extend cover a minimum of 24 inches down both sides and hold cover securely 

in place. 
 
B. Stain Prevention:  Immediately remove mortar and soil to prevent them from staining 

the face of stone veneer assemblies. 
 
1. Protect base of walls from rain-splashed mud and mortar splatter by coverings 

spread on the ground and over the wall surface. 
2. Protect sills, ledges, and projections from mortar droppings. 
3. Protect surfaces of window and door frames, as well as similar products with 

painted and integral finishes, from mortar droppings. 
4. Turn scaffold boards near the wall on edge at end of each day to prevent rain 

from splashing mortar and dirt on completed stone veneer assemblies. 
 
C. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or 

coated with ice or frost.  Do not build on frozen subgrade or setting beds.  Remove and 
replace stone veneer assemblies damaged by frost or freezing conditions.  Comply 
with cold-weather construction requirements contained in Section 2104.3 of the 
Uniform Building Code. 
 
1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature 

is 40 deg F and above and will remain so until masonry has dried, but not less 
than 7 days after completing cleaning. 

 
D. Hot-Weather Requirements:  Comply with hot-weather construction requirements 

contained in ACI 530.1/ASCE 6/TMS 602. 
 
 
PART 2 - PRODUCTS 
 
 
2.1 MANUFACTURERS 

 
A. In other Part 2 articles where subparagraph titles below introduce lists, the following 

requirements apply for product selection: 
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1. Products:  Subject to compliance with requirements, provide one of the products 

specified. 
 

 
2.2 STONE 

 
A. Kentucky River Marble Veneer:  Provide wall veneer, cap stones and stone bands 

consisting of Kentucky River Marble.  Stone cuts, finishes and veneer shall be as 
indicated on the drawings.    Basis of Design specification is Kentucky River Marble as 
fabricated at Kentucky Cut Stone, 102 Bedrock Drive, Lancaster, KY, 606-669-1174.  
Proposed substitutions must be of equivalent material from a permitted local quarry. 

B.   Pattern:  Veneer stone shall be sized and set with joints to resemble a dry stacked 
stone wall, as described in the Drawings. 

 
 
2.3 MORTAR MATERIALS 

 
A. Epoxy Mortar:  Submit epoxy mortar product suitable for the application described in 

drawings; vertical application of natural stone material to CMU block.  Submit 
manufacturer’s full standard color chart for color selection by Owner and landscape 
architect.   

 
.  

2.4 MISCELLANEOUS MASONRY ACCESSORIES 
 
A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; 

compressible up to 35 percent; of width and thickness indicated; formulated from 
urethane or PVC. 

 
B. Dampproofing for Limestone:  Cementitious formulations that are recommended by ILI 

and that are nonstaining to stone, compatible with joint sealants, and noncorrosive to 
veneer anchors and attachments. 

 
C. Asphalt Dampproofing for Concrete Backup:  Cut-back asphalt complying with 

ASTM D 4479, Type I, or asphalt emulsion complying with ASTM D 1227, Type III or 
IV. 

 
D. Weep Holes: 

 
1. Copper scupper as described in Drawings. 

 
E. Cavity Drainage Stone:  Washed gravel or washed crushed stone complying with 

ASTM C 33, Size No. 6. 
 
 
2.5 STONE FABRICATION 

 
A. General:  Fabricate stone in sizes and shapes necessary to comply with requirements 

indicated, including details on Drawings. 
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B. Select and/or cut stone to produce pieces of thickness, size, and shape indicated and 

to comply with fabrication and construction tolerances recommended by applicable 
stone association or, if none, by stone source, for faces, edges, beds, and backs. 
 
1. Clean sawed backs of stone to remove rust stains and iron particles. 

 
C. Thickness of Stone Veneer:  Provide thickness indicated, but not less than the 

following: 
 
1. Thickness:  4” inches plus or minus 1/4 inch.  Thickness does not include 

projection of pitched faces. 
 
D. Dress joints (bed and vertical) straight and at right angle to face, unless otherwise 

indicated. 
 
E. Shape stone for type of masonry (pattern) as follows: 

 
1. Uncoursed rubble (fieldstone). 

 
F. Finish exposed faces and edges of stone to comply with requirements indicated for 

finish and to match approved samples and mockups. 
 
1. Finish:  Rock face (pitched face). 
2. Finish for Copings:  Smooth, machine finish base, with rough faced exposed 

sides and top. 
 
a. Finish exposed ends of copings same as front and back faces. 

 
G. Carefully inspect stone at quarry or fabrication plant for compliance with requirements 

for appearance, material, and fabrication.  Replace defective units before shipment. 
 
 
2.6 MORTAR MIXES 

 
A. General:  Do not use admixtures, including pigments, air-entraining agents, 

accelerators, retarders, water-repellent agents, antifreeze compounds, or other 
admixtures, unless otherwise indicated. 
 

 
 
PART 3 - EXECUTION 
 
 
3.1 EXAMINATION 

 
A. Examine surfaces indicated to receive stone veneer assemblies, with Installer present, 

for compliance with requirements for installation tolerances and other conditions 
affecting performance. 
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1. Examine substrate to verify that dovetail slots, inserts, reinforcement, veneer 

anchors, flashing, and other items installed in unit masonry or concrete and 
required for or extending into stone veneer assemblies are correctly installed. 

2. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

 
 
3.2 PREPARATION 

 
A. Advise installers of other work about specific requirements for placement of 

reinforcement, veneer anchors, flashing, and similar items to be built into stone veneer 
assemblies. 

 
B. Coat concrete backup with asphalt dampproofing. 
 
C. Clean dirty or stained stone surfaces by removing soil, stains, and foreign materials 

before setting.  Clean stone by thoroughly scrubbing with fiber brushes and then 
drenching with clear water.  Use only mild cleaning compounds that contain no caustic 
or harsh materials or abrasives. 

 
 
3.3 SETTING OF STONE VENEER, GENERAL 

 
A. Perform necessary field cutting as stone is set.  Use power saws to cut stone.  Cut 

lines straight and true, with edges eased slightly to prevent snipping. 
 
B. Sort stone before it is placed in wall to remove stone that does not comply with 

requirements relating to aesthetic effects, physical properties, or fabrication, or that is 
otherwise unsuitable for intended use. 

 
C. Arrange stones for good fit in roughly coursed rubble pattern with joint widths to create 

appearance of a dry laid stone wall as indicated. Insert small stones into spaces 
between larger stones as needed to produce joints as uniform in width as practical. 

 
D. Arrange stones with color and size variations uniformly dispersed for an evenly 

blended appearance. 
 
E. Set stone to comply with requirements indicated on Drawings.  Install veneer anchors, 

supports, fasteners, and other attachments indicated or necessary to secure stone 
veneer assemblies in place.  Set stone accurately in locations indicated with edges and 
faces aligned according to established relationships and indicated tolerances. 

 
F. Maintain uniform joint widths except for variations due to different stone sizes and 

where minor variations are required to maintain bond alignment, if any.  Lay walls with 
joints not to provide overall appearance of dry laid stone wall. 

 
G. Provide expansion, control, and pressure-relieving joints of widths and at locations 

indicated in unit masonry specifications for CMU. 
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1. Keep expansion and pressure-relieving joints free of mortar and other rigid 
materials. 

2. Sealing expansion, control, and pressure-relieving joints is specified in Division 7 
Section "Joint Sealants." 

 
H. Install embedded flashing and weep holes / copper scuppers where indicated. 

 
1. Cut flashing flush with face of wall after masonry wall construction is completed. 

 
I. Coat limestone with dampproofing as follows: 

 
1. Stone at Grade:  Beds, joints, and back surfaces to at least 12 inches above 

finish-grade elevations. 
2. Stone Extending below Grade:  Beds, joints, back surfaces, and face surfaces 

below grade. 
3. Allow cementitious dampproofing formulations to cure before setting 

dampproofed stone.  Do not damage or remove dampproofing in the course of 
handling and setting stone. 

 
J. Place weep holes in joints where moisture may accumulate, including at base of cavity 

walls. 
 
1. Use round plastic tubing or open head joints to form weep holes. 
2. Space weep holes 24 inches o.c. 

 
 
3.4 CONSTRUCTION TOLERANCES 

 
A. Variation from Plumb:  For vertical lines and surfaces, do not exceed 1/4 inch in 10 

feet, 3/8 inch in 20 feet, or 1/2 inch in 40 feet or more.  For external corners, expansion 
joints, control joints, and other conspicuous lines, do not exceed 1/4 inch in 20 feet or 
1/2 inch in 40 feet or more. 

 
B. Variation from Level:  For bed joints and other conspicuous lines, do not exceed 1/4 

inch in 20 feet or 1/2 inch in 40 feet or more. 
 
C. Variation of Linear Building Line:  For position shown in plan, do not exceed 1/2 inch in 

20 feet or 3/4 inch in 40 feet or more. 
 
D. Measure variation from level, plumb, and position shown in plan as variation of the 

average plane of the face of each stone from level, plumb, or dimensioned plane. 
 
E. Variation in Mortar-Joint Thickness:  Do not vary from joint size range indicated. 
 
F. Variation in Plane between Adjacent Stones:  Do not exceed one-half of tolerance 

specified for thickness of stone. 
 
G. Variation in Plane on Face of Individual Stone:  Do not exceed one-half of tolerance 

specified for thickness of stone. 
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3.5 INSTALLATION OF ANCHORED STONE VENEER ASSEMBLIES 

 
A. Anchor stone veneer to concrete with corrugated-metal veneer anchors as follows: 

 
1. Secure veneer anchors by inserting dovetailed ends into dovetail slots in 

concrete. 
2. Embed veneer anchors in mortar joints to within 1 inch of face. 

 
B. Anchor stone veneer to unit masonry with metal veneer anchors as follows: 

 
1. Embed corrugated-metal anchors in unit masonry mortar joints or grouted cells 

for distance at least one-half of veneer thickness. 
2. Secure wire anchors by inserting pintles into eyes of masonry wall reinforcement 

projecting from horizontal mortar joints. 
3. Secure triangular wire anchors with vertical rods inserted through anchors and 

through eyes of masonry wall reinforcement projecting from horizontal mortar 
joints. 

4. Embed anchors in veneer mortar joints to within 1 inch of face. 
5. Bend ends of wire anchors at right angles to form hooks not less than 2 inches 

long. 
 
C. Space veneer anchors not more than 16 inches o.c. vertically and 24 inches o.c. 

horizontally.  Install additional veneer anchors within 12 inches of openings, sealant 
joints, and perimeter at intervals not exceeding 12 inches. 

 
D. Set stone in full bed of mortar with full head joints, unless otherwise indicated.  Build 

veneer anchors into mortar joints as stone is set. 
 
E. Fill collar joint with mortar as stone is set. 
 
F. Provide 1-inch air space between stone veneer assemblies and backup construction, 

unless otherwise indicated.  Keep air space free of mortar droppings and debris. 
 
1. Place mortar spots in cavity at veneer anchors to maintain spacing. 
2. Slope beds toward air space to minimize mortar protrusions into air space.  As 

work progresses, trowel mortar fins protruding into air space flat against back of 
veneer. 

 
G. Rake out joints for pointing with mortar to depth of not less than 1/2 inch before setting 

mortar has hardened.  Rake joints to uniform depths with square bottoms and clean 
sides. 

 
 
3.7 ADJUSTING AND CLEANING 

 
A. Remove and replace stone veneer assemblies of the following description: 

 
1. Broken, chipped, stained, or otherwise damaged stone.  Stone may be repaired 

if methods and results are approved by Landscape Architect. 
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2. Defective joints. 
3. Stone veneer assemblies not matching approved samples and mockups. 
4. Stone veneer assemblies not complying with other requirements indicated. 

 
B. Replace in a manner that results in stone veneer assemblies' matching approved 

samples and mockups, complying with other requirements, and showing no evidence 
of replacement. 

 
C. In-Progress Cleaning:  Clean stone veneer assemblies as work progresses.  Remove 

mortar fins and smears before tooling joints. 
 
D. Final Cleaning:  After mortar is thoroughly set and cured, clean stone veneer 

assemblies as follows: 
 
1. Remove large mortar particles by hand with wooden paddles and nonmetallic 

scrape hoes or chisels. 
2. Test cleaning methods on mockup; leave one-half of panel uncleaned for 

comparison purposes.  Obtain Landscape Architect's approval of sample 
cleaning before cleaning stone veneer assemblies. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by 
covering them with liquid strippable masking agent, polyethylene film, or 
waterproof masking tape. 

4. Wet wall surfaces with water before applying cleaner; remove cleaner promptly 
by rinsing thoroughly with clear water. 

5. Clean stone veneer assemblies by bucket and brush hand-cleaning method 
described in BIA Technical Note No. 20 Revised II, using job-mixed detergent 
solution. 

6. Clean stone veneer assemblies with proprietary acidic cleaner applied according 
to manufacturer's written instructions. 

7. Clean limestone veneer assemblies to comply with recommendations in ILI's 
"Indiana Limestone Handbook." 

 
 
3.8 EXCESS MATERIALS AND WASTE 

 
A. Excess Masonry Waste:  Remove excess clean masonry waste, and legally dispose of 

off Owner's property. 
 
 
END OF SECTION 044300 
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SECTION 321313 - CONCRETE PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes exterior cement concrete pavement for the following: 
1. Paver base 

B. Related Sections include the following: 
1. Division 31 Section "Earth Moving" for subgrade preparation, grading, and 

subbase course. 
2. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants of joints in 

concrete pavement and at isolation joints of concrete pavement with adjacent 
construction. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of 
blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-
furnace slag. 

1.4 SUBMITTALS 

A. Product Data:  For each type of manufactured material and product indicated. 

B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture 
designs when characteristics of materials, Project conditions, weather, test results, or 
other circumstances warrant adjustments. 

C. Qualification Data:  For manufacturer and testing agency. 

D. Material Test Reports:  From a qualified testing agency indicating and interpreting test 
results for compliance of the following with requirements indicated, based on 
comprehensive testing of current materials: 

E. Material Certificates:  Signed by manufacturers certifying that each of the following 
materials complies with requirements: 

1. Cementitious materials. 
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2. Steel reinforcement and reinforcement accessories. 
3. Admixtures. 
4. Curing compounds. 
5. Applied finish materials. 
6. Bonding agent or epoxy adhesive. 
7. Joint fillers. 

F. Field quality-control test reports. 

G. Minutes of preinstallation conference. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who 
complies with ASTM C 94/C 94M requirements for production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities." 

B. Testing Agency Qualifications:  An independent agency qualified according to 
ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to 
ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-01 or an equivalent certification 
program. 

C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless 
modified by requirements in the Contract Documents. 

D. Concrete Testing Service:  Engage a qualified independent testing agency to perform 
material evaluation tests and to design concrete mixtures. 

E. Mockups:  Cast mockups of full-size sections of concrete pavement to demonstrate 
typical joints, surface finish, texture, color, and standard of workmanship. 

1. Build mockups in the location and of the size indicated or, if not indicated, as 
directed by Architect. 

2. Notify Architect seven days in advance of dates and times when mockups will be 
constructed. 

3. Obtain Architect's approval of mockups before starting construction. 
4. Maintain approved mockups during construction in an undisturbed condition as a 

standard for judging the completed pavement. 
5. Demolish and remove approved mockups from the site when directed by 

Architect. 
6. Approved mockups may become part of the completed Work if undisturbed at 

time of Substantial Completion. 

F. Preinstallation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01 Section "Project Management and Coordination." 



Lower Can Run Wet Weather Storage                  
Lexington, Kentucky                                                                                                                     3/2016 
 

CONCRETE PAVING 321313 - 3 

1. Before submitting design mixtures, review concrete pavement mixture design 
and examine procedures for ensuring quality of concrete materials and concrete 
pavement construction practices.  Require representatives, including the 
following, of each entity directly concerned with concrete pavement, to attend 
conference: 

a. Contractor's superintendent. 
b. Concrete pavement subcontractor. 

1.6 PROJECT CONDITIONS 

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for 
other construction activities. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection: 

1. Available Products:  Subject to compliance with requirements, products that may 
be incorporated into the Work include, but are not limited to, products specified. 

2. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, manufacturers specified. 

2.2 FORMS 

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type 
materials to provide full-depth, continuous, straight, smooth exposed surfaces. 

1. Use flexible or curved forms for curves with a radius 100 feet or less. 

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond 
with, stain, or adversely affect concrete surfaces and will not impair subsequent 
treatments of concrete surfaces. 

2.3 STEEL REINFORCEMENT 

A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel 
wire into flat sheets. 

B. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60; deformed. 

C. Plain Steel Wire:  ASTM A 82, galvanized. 
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D. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, Grade 60.  Cut bars true to 
length with ends square and free of burrs. 

E. Tie Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

F. Hook Bolts:  ASTM A 307, Grade A, internally and externally threaded.  Design hook-
bolt joint assembly to hold coupling against pavement form and in position during 
concreting operations, and to permit removal without damage to concrete or hook bolt. 

G. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, 
and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  
Manufacture bar supports according to CRSI's "Manual of Standard Practice" from 
steel wire, plastic, or precast concrete of greater compressive strength than concrete, 
and as follows: 

1. Equip wire bar supports with sand plates or horizontal runners where base 
material will not support chair legs. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, 
brand, and source throughout the Project: 

1. Portland Cement:  ASTM C 150, Type I, gray. Supplement with the following: 

a. Fly Ash:  ASTM C 618, Class F. 

B. Normal-Weight Aggregates:  ASTM C 33, Class 4S coarse aggregate, uniformly 
graded.  Provide aggregates from a single source with documented service record data 
of at least 10 years' satisfactory service in similar pavement applications and service 
conditions using similar aggregates and cementitious materials. 

1. Maximum Coarse-Aggregate Size:  1-1/2 inches nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94/C 94M. 

D. Air-Entraining Admixture:  ASTM C 260. 

E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible 
with other admixtures and to contain not more than 0.1 percent water-soluble chloride 
ions by mass of cementitious material. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 



Lower Can Run Wet Weather Storage                  
Lexington, Kentucky                                                                                                                     3/2016 
 

CONCRETE PAVING 321313 - 5 

2.5 CURING MATERIALS 

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. dry. 

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-
polyethylene sheet. 

C. Water:  Potable. 

D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for 
application to fresh concrete. 

1. Available Products: 

a. Axim Concrete Technologies; Cimfilm. 
b. Burke by Edeco; BurkeFilm. 
c. ChemMasters; Spray-Film. 
d. Conspec Marketing & Manufacturing Co., Inc.; Aquafilm. 
e. Dayton Superior Corporation; Sure Film. 
f. Euclid Chemical Company (The); Eucobar. 
g. Kaufman Products, Inc.; Vapor Aid. 
h. Lambert Corporation; Lambco Skin. 
i. L&M Construction Chemicals, Inc.; E-Con. 
j. MBT Protection and Repair, ChemRex Inc.; Confilm. 
k. Meadows, W. R., Inc.; Sealtight Evapre. 
l. Metalcrete Industries; Waterhold. 
m. Nox-Crete Products Group, Kinsman Corporation; Monofilm. 
n. Sika Corporation, Inc.; SikaFilm. 
o. Symons Corporation; Finishing Aid. 
p. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist. 

E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, 
Class B. 

1. Available Products: 

a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB. 
b. Burke by Edoko; Aqua Resin Cure. 
c. ChemMasters; Safe-Cure Clear. 
d. Conspec Marketing & Manufacturing Co., Inc.; W.B. Resin Cure. 
e. Dayton Superior Corporation; Day Chem Rez Cure (J-11-W). 
f. Euclid Chemical Company (The); Kurez DR VOX. 
g. Kaufman Products, Inc.; Thinfilm 420. 
h. Lambert Corporation; Aqua Kure-Clear. 
i. L&M Construction Chemicals, Inc.; L&M Cure R. 
j. Meadows, W. R., Inc.; 1100 Clear. 
k. Nox-Crete Products Group, Kinsman Corporation; Resin Cure E. 
l. Symons Corporation; Resi-Chem Clear. 
m. Tamms Industries Inc.; Horncure WB 30. 
n. Unitex; Hydro Cure 309. 
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o. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100. 

2.6 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic 
fiber or ASTM D 1752, cork or self-expanding cork. 
 
1. If an asphaltic fiber joint filler is utilized, provide an acceptable polyethylene bond 

breaker tape where joint sealant is indicated. 

B. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable, nonfading, and resistant to lime and other alkalis, 
integral color to be used where called for on Drawings. 

1. Available Manufacturers: 

a. Bayer Corporation. 
b. ChemMasters. 
c. Conspec Marketing & Manufacturing Co., Inc. 
d. Davis Colors. 
e. Elementis Pigments, Inc. 
f. Hoover Color Corporation. 
g. Lambert Corporation. 
h. Scofield, L. M.Company. 
i. Solomon Colors. 

2. Color:  As selected by Landscape Architect from manufacturer's full range. 

C. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of 
humid curing and bonding to damp surfaces, of class suitable for application 
temperature and of grade to requirements, and as follows: 

1. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete 
to hardened concrete. 

D. Chemical Surface Retarder:  Water-soluble, liquid-set retarder with color dye, for 
horizontal concrete surface application, capable of temporarily delaying final hardening 
of concrete to a depth of 1/8 to 1/4 inch. 

1. Available Products: 

a. Burke by Edeco; True Etch Surface Retarder. 
b. ChemMasters; Exposee. 
c. Conspec Marketing & Manufacturing Co., Inc.; Delay S. 
d. Euclid Chemical Company (The); Surface Retarder S. 
e. Kaufman Products, Inc.; Expose. 
f. Metalcrete Industries; Surftard. 
g. Nox-Crete Products Group, Kinsman Corporation; Crete-Nox TA. 
h. Scofield, L. M. Company; Lithotex. 
i. Sika Corporation, Inc.; Rugasol-S. 
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j. Vexcon Chemicals, Inc.; Certi-Vex Envioset. 

2.7 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301, for each type and 
strength of normal-weight concrete determined by either laboratory trial mixes or field 
experience. 

1. Use a qualified independent testing agency for preparing and reporting proposed 
concrete mixture designs for the trial batch method. 

B. Proportion mixtures to provide normal-weight concrete with the following properties: 

1. Compressive Strength (28 Days):  4000 psi. 
2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45. 
3. Slump Limit:  4 inches, plus or minus 1 inch. 

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-
weight concrete at point of placement having an air content as follows: 

1. Air Content:  5-1/2 percent plus or minus 1.5 percent for 1-1/2-inch nominal 
maximum aggregate size. 

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by 
weight of cement. 

E. Chemical Admixtures:  Use admixtures according to manufacturer's written 
instructions. 

1. Use high-range, high-range, water-reducing and retarding admixture in concrete, 
as required, for placement and workability. 

2. Use water-reducing and retarding admixture when required by high 
temperatures, low humidity, or other adverse placement conditions. 

F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other 
than portland cement according to ACI 301 requirements for concrete exposed to 
deicing chemicals.  

1. Fly Ash or Pozzolan:  15 percent. 

G. Color Pigment:  Add color pigment to concrete mixture according to manufacturer's 
written instructions and to result in hardened concrete color consistent with approved 
mockup. 

2.8 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete 
according to ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged 
and used in the Work. 
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1. When air temperature is between 85 deg F and 90 deg F, reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 
deg F, reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements 
for dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete pavements with equipment not 
exceeding design loads for existing roof deck. 

1. Completely proof-roll subbase in one direction and repeat in perpendicular 
direction.  Limit vehicle speed to 3 mph. 

2. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 
inch require correction according to requirements in Division 31 Section "Earth 
Moving." 

C. Proceed with concrete pavement operations only after nonconforming conditions have 
been corrected and subgrade is ready to receive pavement. 

3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing 
concrete. 

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for 
pavement to required lines, grades, and elevations.  Install forms to allow continuous 
progress of work and so forms can remain in place at least 24 hours after concrete 
placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from 
concrete without damage. 

3.4 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, 
and supporting reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing 
materials. 
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C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in 
position during concrete placement.  Maintain minimum cover to reinforcement. 

D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining 
pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths 
to prevent continuous laps in either direction. 

E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them 
flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace 
units as required before placement.  Set mats for a minimum 2-inch overlap of adjacent 
mats. 

3.5 JOINTS 

A. General:  Form construction, isolation, and contraction joints and tool edgings true to 
line with faces perpendicular to surface plane of concrete.  Construct transverse joints 
at right angles to centerline, unless otherwise indicated. 

1. When joining existing pavement, place transverse joints to align with previously 
placed joints, unless otherwise indicated. 

B. Construction Joints:  Set construction joints at side and end terminations of pavement 
and at locations where pavement operations are stopped for more than one-half hour 
unless pavement terminates at isolation joints. 

1. Continue steel reinforcement across construction joints, unless otherwise 
indicated.  Do not continue reinforcement through sides of pavement strips, 
unless otherwise indicated. 

2. Provide tie bars at sides of pavement strips where indicated. 
3. Butt Joints:  Use epoxy bonding adhesive at joint locations where fresh concrete 

is placed against hardened or partially hardened concrete surfaces. 
4. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with 

keys, unless otherwise indicated.  Embed keys at least 1-1/2 inches into 
concrete. 

5. Doweled Joints:  Install dowel bars and support assemblies at joints where 
indicated.  Lubricate or asphalt-coat one-half of dowel length to prevent concrete 
bonding to one side of joint. 

C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete 
curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where 
indicated. 

1. Locate expansion joints at intervals of 50 feet, unless otherwise indicated. 
2. Extend joint fillers full width and depth of joint. 
3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished 

surface if joint sealant is indicated. 
4. Place top of joint filler flush with finished concrete surface if joint sealant is not 

indicated. 
5. Furnish joint fillers in one-piece lengths.  Where more than one length is 

required, lace or clip joint-filler sections together. 
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6. Protect top edge of joint filler during concrete placement with metal, plastic, or 
other temporary preformed cap.  Remove protective cap after concrete has been 
placed on both sides of joint. 

D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into 
areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth 
of the concrete thickness, as follows to match jointing of existing adjacent concrete 
pavement: 

1. Grooved Joints:  Form contraction joints after initial floating by grooving and 
finishing each edge of joint with grooving tool to a 1/4-inch radius.  Repeat 
grooving of contraction joints after applying surface finishes.  Eliminate groover 
marks on concrete surfaces. 

2. Sawed Joints:  Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into 
concrete when cutting action will not tear, abrade, or otherwise damage surface 
and before developing random contraction cracks. 

3. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints 
where indicated.  Lubricate or asphalt coat one-half of dowel length to prevent 
concrete bonding to one side of joint. 

E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial 
floating with an edging tool to a 1/4-inch radius.  Repeat tooling of edges after applying 
surface finishes.  Eliminate tool marks on concrete surfaces. 

3.6 CONCRETE PLACEMENT 

A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel 
reinforcement, and items to be embedded or cast in.  Notify other trades to permit 
installation of their work. 

B. Remove snow, ice, or frost from subbase surface and reinforcement before placing 
concrete.  Do not place concrete on frozen surfaces. 

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  
Do not place concrete around manholes or other structures until they are at required 
finish elevation and alignment. 

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing 
concrete. 

E. Do not add water to concrete during delivery or at Project site. 

F. Do not add water to fresh concrete after testing. 

G. Deposit and spread concrete in a continuous operation between transverse joints.  Do 
not push or drag concrete into place or use vibrators to move concrete into place. 

H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment 
supplemented by hand spading, rodding, or tamping. 
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1. Consolidate concrete along face of forms and adjacent to transverse joints with 
an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or 
side forms.  Use only square-faced shovels for hand spreading and 
consolidation.  Consolidate with care to prevent dislocating reinforcement, 
dowels, and joint devices. 

I. Place concrete in two operations; strike off initial pour for entire width of placement and 
to the required depth below finish surface.  Lay welded wire fabric or fabricated bar 
mats immediately in final position.  Place top layer of concrete, strike off, and screed. 

1. Remove and replace concrete that has been placed for more than 15 minutes 
without being covered by top layer, or use bonding agent if approved by 
Architect. 

J. Screed pavement surfaces with a straightedge and strike off. 

K. Commence initial floating using bull floats or darbies to impart an open textured and 
uniform surface plane before excess moisture or bleed water appears on the surface.  
Do not further disturb concrete surfaces before beginning finishing operations or 
spreading surface treatments. 

L. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete 
work from physical damage or reduced strength that could be caused by frost, freezing 
actions, or low temperatures. 

1. When air temperature has fallen to or is expected to fall below 40 deg F, 
uniformly heat water and aggregates before mixing to obtain a concrete mixture 
temperature of not less than 50 deg F and not more than 80 deg F at point of 
placement. 

2. Do not use frozen materials or materials containing ice or snow. 
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents 

or chemical accelerators unless otherwise specified and approved in mix 
designs. 

M. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather 
conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F 
at time of placement.  Chilled mixing water or chopped ice may be used to 
control temperature, provided water equivalent of ice is calculated to total amount 
of mixing water.  Using liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not 
exceed ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subbase just before placing concrete.  
Keep subbase moisture uniform without standing water, soft spots, or dry areas. 

3.7 FLOAT FINISHING 

A. General:  Do not add water to concrete surfaces during finishing operations. 
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B. Float Finish:  Begin the second floating operation when bleed-water sheen has 
disappeared and concrete surface has stiffened sufficiently to permit operations.  Float 
surface with power-driven floats, or by hand floating if area is small or inaccessible to 
power units.  Finish surfaces to true planes.  Cut down high spots and fill low spots.  
Refloat surface immediately to uniform granular texture. 
 
1. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-

finished concrete surface perpendicular to line of traffic to provide a uniform, fine-
line texture. 

2. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating 
float-finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, 
perpendicular to line of traffic. 

3.8 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during 
finishing operations.  Apply according to manufacturer's written instructions after 
placing, screeding, and bull floating or darbying concrete, but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from 
concrete surface. 

E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, 
curing compound, or a combination of these as follows: 

1. Moist Curing:  Keep surfaces continuously moist for not less than seven days 
with the following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet.  Cover 

concrete surfaces and edges with 12-inch lap over adjacent absorptive 
covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides 
and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  
Immediately repair any holes or tears during curing period using cover material 
and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions.  Recoat areas subjected to 
heavy rainfall within three hours after initial application.  Maintain continuity of 
coating and repair damage during curing period. 
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3.9 PAVEMENT TOLERANCES 

A. Comply with tolerances of ACI 117 and as follows: 

1. Elevation:  1/4 inch. 
2. Thickness:  Plus 3/8 inch, minus 1/4 inch. 
3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch. 
4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch. 
5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch. 
6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 

inch. 
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  

Length of dowel 1/4 inch per 12 inches. 
8. Joint Spacing:  3 inches. 
9. Contraction Joint Depth:  Plus 1/4 inch, no minus. 
10. Joint Width:  Plus 1/8 inch, no minus. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency:  The Owner will engage and pay for a qualified independent testing 
and inspecting agency to perform field tests and inspections and prepare test reports.  
The Contractor shall be responsible for coordinating with the Testing Agency to provide 
samples per the requirements below. 

B. Testing Services:  Testing of composite samples of fresh concrete obtained according 
to ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain at least 1 composite sample for each 100 cu. yd. or 
fraction thereof of each concrete mix placed each day. 

a. When frequency of testing will provide fewer than five compressive-
strength tests for each concrete mixture, testing shall be conducted from at 
least five randomly selected batches or from each batch if fewer than five 
are used. 

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mix.  
Perform additional tests when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method; one test for each composite 
sample, but not less than one test for each day's pour of each concrete mix. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 
40 deg F and below and when 80 deg F and above, and one test for each 
composite sample. 

5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one 
set of three standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 
2 specimens at 28 days. 
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a. A compressive-strength test shall be the average compressive strength 
from 2 specimens obtained from same composite sample and tested at 28 
days. 

C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive 
compressive-strength tests equals or exceeds specified compressive strength and no 
compressive-strength test value falls below specified compressive strength by more 
than 500 psi. 

D. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing.  Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name of 
concrete testing and inspecting agency, location of concrete batch in Work, design 
compressive strength at 28 days, concrete mixture proportions and materials, 
compressive breaking strength, and type of break for both 7- and 28-day tests. 

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device 
may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete. 

F. Additional Tests:  Testing and inspecting agency shall make additional tests of 
concrete when test results indicate that slump, air entrainment, compressive strengths, 
or other requirements have not been met, as directed by Architect. 

G. Remove and replace concrete pavement where test results indicate that it does not 
comply with specified requirements. 

H. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

3.11 REPAIRS AND PROTECTION 

A. Remove and replace concrete pavement that is broken, damaged, or defective or that 
does not comply with requirements in this Section. 

B. Drill test cores, where directed by Architect, when necessary to determine magnitude 
of cracks or defective areas.  Fill drilled core holes in satisfactory pavement areas with 
portland cement concrete bonded to pavement with epoxy adhesive. 

C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after 
placement.  When construction traffic is permitted, maintain pavement as clean as 
possible by removing surface stains and spillage of materials as they occur. 

D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign 
material.  Sweep concrete pavement not more than two days before date scheduled for 
Substantial Completion inspections. 

END OF SECTION 321313 
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SECTION 321373 - CONCRETE PAVING JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General, Supplementary 
and Special Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Expansion and contraction joints within cement concrete pavement. 

B. Related Sections include the following: 
1. Division 32 Section "Concrete Paving" for constructing joints in concrete 

pavement. 

1.3 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples for Verification:  For each type and color of joint sealant required.  Install joint-
sealant samples in 1/2-inch- wide joints formed between two 6-inch- long strips of 
material matching the appearance of exposed surfaces adjacent to joint sealants. 

C. Product Certificates:  For each type of joint sealant and accessory, signed by product 
manufacturer. 

D. Qualification Data:  For Installer. 

E. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the 
following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 
compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and 
substrate preparation needed for adhesion. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for sealants. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by 
manufacturer. 
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B. Source Limitations:  Obtain each type of joint sealant through one source from a single 
manufacturer. 

C. Product Testing:  Obtain test results for "Product Test Reports" Paragraph in 
"Submittals" Article from a qualified testing agency based on testing of current sealant 
products within a 36-month period preceding the Notice to Proceed with the Work. 

1. Testing Agency Qualifications:  An independent testing agency qualified 
according to ASTM C 1021 for testing indicated, as documented according to 
ASTM E 548. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials to Project site in original unopened containers or bundles with labels 
indicating manufacturer, product name and designation, color, expiration date, pot life, 
curing time, and mixing instructions for multicomponent materials. 

B. Store and handle materials to comply with manufacturer's written instructions to 
prevent their deterioration or damage due to moisture, high or low temperatures, 
contaminants, or other causes. 

1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted 
by joint-sealant manufacturer. 

2. When ambient and substrate temperature conditions are outside limits permitted 
by joint-sealant manufacturer or are below 40 deg F. 

3. When joint substrates are wet or covered with frost. 
4. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 
5. Where contaminants capable of interfering with adhesion have not yet been 

removed from joint substrates. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Products:  Subject to compliance with requirements, products that may be 
incorporated into the Work include, but are not limited to, products listed in other Part 2 
articles. 

2.2 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backing materials, and other related materials 
that are compatible with one another and with joint substrates under conditions of 
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service and application, as demonstrated by joint-sealant manufacturer based on 
testing and field experience. 

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full 
range. 

2.3 COLD-APPLIED JOINT SEALANTS 

A. Multicomponent Jet-Fuel-Resistant Sealant for Concrete:  Pourable, chemically curing 
elastomeric formulation complying with the following requirements for formulation and 
with ASTM C 920 for type, grade, class, and uses indicated: 

1. Urethane Formulation:  Type M; Grade P; Class 12-1/2; Uses T, M, and, as 
applicable to joint substrates indicated, O. 

a. Available Products: 

1) Pecora Corporation; Urexpan, Dynatred. 
2) Sonneborn, Div. of ChemRex, Inc.; Sonolastic SL 2. 

B. Single-Component Jet-Fuel-Resistant Urethane Sealant for Concrete:  Single-
component, pourable, coal-tar-modified, urethane formulation complying with 
ASTM C 920 for Type S; Grade P; Class 25; Uses T, M, and, as applicable to joint 
substrates indicated, O. 

1. Available Products: 

a. Sonneborn, Div. of ChemRex, Inc.; Sonolastic SL 1. 
b. Tremco Sealant/Waterproofing Division; Vulkem 45SSL. 

2.4 JOINT-SEALANT BACKER MATERIALS 

A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible 
with joint substrates, sealants, primers, and other joint fillers; and are approved for 
applications indicated by joint-sealant manufacturer based on field experience and 
laboratory testing. 

B. Round Backer Rods for Cold- and Hot-Applied Sealants:  ASTM D 5249, Type 1, of 
diameter and density required to control sealant depth and prevent bottom-side 
adhesion of sealant. 

C. Backer Strips for Cold- and Hot-Applied Sealants:  ASTM D 5249; Type 2; of thickness 
and width required to control sealant depth, prevent bottom-side adhesion of sealant, 
and fill remainder of joint opening under sealant. 

D. Round Backer Rods for Cold-Applied Sealants:  ASTM D 5249, Type 3, of diameter 
and density required to control sealant depth and prevent bottom-side adhesion of 
sealant. 
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2.5 PRIMERS 

A. Primers:  Product recommended by joint-sealant manufacturer where required for 
adhesion of sealant to joint substrates indicated, as determined from preconstruction 
joint-sealant-substrate tests and field tests. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance 
with requirements for joint configuration, installation tolerances, and other conditions 
affecting joint-sealant performance. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants 
to comply with joint-sealant manufacturer's written instructions. 

B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing 
by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or 
prior experience.  Apply primer to comply with joint-sealant manufacturer's written 
instructions.  Confine primers to areas of joint-sealant bond; do not allow spillage or 
migration onto adjoining surfaces. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for 
products and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use 
of joint sealants as applicable to materials, applications, and conditions indicated. 

C. Install backer materials of type indicated to support sealants during application and at 
position required to produce cross-sectional shapes and depths of installed sealants 
relative to joint widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of backer materials. 
2. Do not stretch, twist, puncture, or tear backer materials. 
3. Remove absorbent backer materials that have become wet before sealant 

application and replace them with dry materials. 

D. Install sealants using proven techniques that comply with the following and at the same 
time backings are installed: 
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1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses provided for each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 

E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning 
or curing begins, tool sealants according to requirements specified below to form 
smooth, uniform beads of configuration indicated; to eliminate air pockets; and to 
ensure contact and adhesion of sealant with sides of joint. 

1. Remove excess sealants from surfaces adjacent to joint. 
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and 

that do not discolor sealants or adjacent surfaces. 

F. Provide joint configuration to comply with joint-sealant manufacturer's written 
instructions, unless otherwise indicated. 

G. Provide recessed joint configuration for silicone sealants of recess depth and at 
locations indicated. 

3.4 CLEANING 

A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses 
by methods and with cleaning materials approved by manufacturers of joint sealants 
and of products in which joints occur. 

3.5 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating 
substances and from damage resulting from construction operations or other causes 
so sealants are without deterioration or damage at time of Substantial Completion.  If, 
despite such protection, damage or deterioration occurs, cut out and remove damaged 
or deteriorated joint sealants immediately and replace with joint sealant so installations 
with repaired areas are indistinguishable from the original work. 

END OF SECTION 321373 



Lower Can Run Wet Weather Storage                  
Lexington, Kentucky                                                                                              3/2016 
 
 

TURF AND GRASSES 329200 - 1 

SECTION 329200 - TURF AND GRASSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General, Supplementary 
and Special Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Seeding. 
2. Sodding. 
3. Lawn renovation. 
4. Erosion-control material(s). 
5. Grass paving. 

B. Related Sections: 

1. Division 31 Section "Site Clearing" for topsoil stripping and stockpiling. 
2. Division 31 Section "Earth Moving" for excavation, filling and backfilling, and 

rough grading. 

1.3 DEFINITIONS 

A. Finish Grade:  Elevation of finished surface of planting soil. 

B. Planting Soil:  Native or imported topsoil, manufactured topsoil, or surface soil modified 
to become topsoil; mixed with soil amendments. 

C. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or 
top surface of a fill or backfill immediately beneath planting soil. 

D. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of 
organic matter and soil organisms. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or 
mixture stating the botanical and common name and percentage by weight of each 
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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 turfgrass sod, identifying source, including 
name and telephone number of supplier. 

C. Qualification Data:  For qualified landscape Installer. 

D. Product Certificates:  For soil amendments and fertilizers, from manufacturer. 

E. Material Test Reports:  For existing surface soil. 

F. Samples for Verification:  For each of the following: 
 
1. Erosion Control Blanket:  12 by 12 inches. 
2. Turf Reinforcement Mat:  12 by 12 inches. 

G. Planting Schedule:  Indicating anticipated planting dates for each type of planting. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified landscape installer whose work has resulted in 
successful lawn and meadow establishment. 

1. Installer's Field Supervision:  Require Installer to maintain an experienced full-
time supervisor on Project site when planting is in progress. 

2. Maintenance Proximity:  Not more than two hours' normal travel time from 
Installer's place of business to Project site. 

B. Soil-Testing Laboratory Qualifications:  An independent laboratory, recognized by the 
State Department of Agriculture, with the experience and capability to conduct the 
testing indicated and that specializes in types of tests to be performed. 

C. Topsoil Analysis:  Furnish soil analysis by a qualified soil-testing laboratory stating 
percentages of organic matter; gradation of sand, silt, and clay content; cation 
exchange capacity; deleterious material; pH; and mineral and plant-nutrient content of 
topsoil. 

1. Report suitability of topsoil for lawn growth.  State-recommended quantities of 
nitrogen, phosphorus, and potash nutrients and soil amendments to be added to 
produce satisfactory topsoil. 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Seed:  Deliver seed in original sealed, labeled, and undamaged containers. 
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B. Sod:  Harvest, deliver, store, and handle sod according to requirements in TPI's 
"Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod 
Transplanting and Installation" in its "Guideline Specifications to Turfgrass Sodding."  
Deliver sod in time for planting within 24 hours of harvesting.  Protect sod from 
breakage and drying. 

1.7 PROJECT CONDITIONS 

A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting 
periods with initial maintenance periods to provide required maintenance from date of 
Substantial Completion. 

1. Spring Planting:  March 1st – April 30th. 
2. Fall Planting:  September 1st – October 15th. 

B. Weather Limitations:  Proceed with planting only when existing and forecasted weather 
conditions permit. 

1.8 MAINTENANCE SERVICE 

A. Initial Lawn Maintenance Service:  Provide full maintenance by skilled employees of 
landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately 
after each area is planted and continue until acceptable lawn is established, but for not 
less than the following periods: 

1. Seeded Lawns:  60 days from date of Project Substantial Completion. 

a. When initial maintenance period has not elapsed before end of planting 
season, or if lawn is not fully established, continue maintenance during 
next planting season. 

2. Sodded Lawns:  60 days from date of Project Substantial Completion. 

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 95 percent 
germination, not less than 85 percent pure seed, and not more than 0.5 percent weed 
seed: 
 
1. Sun and Partial Shade:  Proportioned by weight as follows: 

a. 85 percent blend three species of Turf Type Tall Fescues. 
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b. 15 percent Kentucky Bluegrass (Poa pratensis). 

2.2 TURFGRASS SOD 

A. Turfgrass Sod:  Certified, complying with TPI's "Specifications for Turfgrass Sod 
Materials" in its "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of 
uniform density, color, and texture, strongly rooted, and capable of vigorous growth 
and development when planted. 

B. Turfgrass Species:  Sod of grass species as follows, with not less than 95 percent 
germination, not less than 85 percent pure seed, and not more than 0.5 percent weed 
seed: 

1. Full Sun:  Blend of three “fine blade turf type” Tall Fescue cultivars acceptable to 
the Architect. 

 

2.3 TOPSOIL 

A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 2 percent organic material 
content; free of stones 1 inch or larger in any dimension and other extraneous 
materials harmful to plant growth. 

1. Topsoil Source:  Reuse surface soil stockpiled on-site.  Verify suitability of 
stockpiled surface soil to produce topsoil.  Clean surface soil of roots, plants, 
sod, stones, clay lumps, and other extraneous materials harmful to plant growth. 

a. Supplement with imported or manufactured topsoil from off-site sources 
when quantities are insufficient.  Obtain topsoil displaced from naturally 
well-drained construction or mining sites where topsoil occurs at least 4 
inches deep; do not obtain from bogs or marshes. 

2.4 INORGANIC SOIL AMENDMENTS 

A. Lime:  ASTM C 602, agricultural limestone containing a minimum of 80 percent calcium 
carbonate equivalent and as follows: 

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

2.5 PLANTING ACCESSORIES 

A. Selective Herbicides:  EPA registered and approved, of type recommended by 
manufacturer for application. 



Lower Can Run Wet Weather Storage                  
Lexington, Kentucky                                                                                              3/2016 
 
 

TURF AND GRASSES 329200 - 5 

2.6 FERTILIZER 

A. 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:  Nitrogen, phosphorous, and potassium in amounts recommended 

in soil reports from a qualified soil-testing agency. 

2.7 MULCHES 

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

B. Asphalt Emulsion:  ASTM D 977, Grade SS-1; nontoxic and free of plant-growth or 
germination inhibitors. 

2.8 EROSION-CONTROL MATERIALS 

A. Erosion-Control Blankets:  Biodegradable wood excelsior, straw, or coconut-fiber mat 
enclosed in a photodegradable plastic mesh.  Include manufacturer's recommended 
steel wire staples, 6 inches long. 

B. Turf Reinforcement Mat:  North American Green P550 or a closely similar product 
acceptable to the Architect.  

2.9 PLANTING SOIL MIX 

A. Planting Soil Mix:  Topsoil mixed with the following soil amendments and fertilizers in 
the following quantities: 
 
1. Weight of Lime per 1000 Sq. Ft.:  As determined by Soil Test. 
2. Weight of Sulfur per 1000 Sq. Ft.:  As determined by Soil Test.. 
3. Weight of Commercial Fertilizer per 1000 Sq. Ft.:  As determined by Soil Test. 

2.10 GRASS-PAVING MATERIALS 

A. Grass Paving:  Cellular, non-biodegradable plastic mats, designed to contain small 
areas of soil and enhance the ability of turf to support vehicular and pedestrian traffic, 
of 1-inch nominal mat thickness.  Include manufacturer's recommended anchorage 
system for slope conditions. 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide 

Invisible Structures, Inc.; Grasspave2 or a comparable product by one of the 
following: 

a. Grid Technologies, Inc.; Netlon 50. 
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b. Invisible Structures, Inc.; Grasspave2. 
c. NDS, Inc.; Grassroad Paver8 Plus. 
d. Presto Products Company, a business of Alcoa; Geoblock Porous 

Pavement System. 
e. RK Manufacturing, Inc.; Grassy Pavers. 

B. Base Course:  Sound crushed stone or gravel complying with Division 31 Section 
"Earth Moving" for base-course material. 

C. Sand:  Sound, sharp, washed, natural sand or crushed stone complying with gradation 
requirements in ASTM C 33 for fine aggregate. 

D. Proprietary Growing Mix:  As submitted and acceptable to Architect. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive lawns and grass for compliance with requirements and other 
conditions affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, 
and plantings from damage caused by planting operations. 
 
1. Protect grade stakes set by others until directed to remove them. 

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 and 
walkways. 

3.3 LAWN PREPARATION 

A. Limit lawn subgrade preparation to areas to be planted. 

B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 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. Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly 

blend planting soil mix. 

a. Delay mixing fertilizer with planting soil if planting will not proceed within a 
few days. 
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b. Mix lime with dry soil before mixing fertilizer. 

2. Spread planting soil mix to a depth of 6 inches but not less than required to meet 
finish grades after light rolling and natural settlement.  Do not spread if planting 
soil or subgrade is frozen, muddy, or excessively wet. 

a. Spread approximately 1/2 the thickness of planting soil mix over loosened 
subgrade.  Mix thoroughly into top 2 inches of subgrade.  Spread 
remainder of planting soil mix. 

b. Reduce elevation of planting soil to allow for soil thickness of sod. 

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 6 inches.  Apply soil amendments and 

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

a. Apply fertilizer directly to surface soil before loosening. 

3. Remove stones larger than 1 inch in 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 ridges, and fill depressions to meet finish grades.  Limit finish 
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. Before planting, restore areas if eroded or otherwise disturbed after finish grading. 

3.4 PREPARATION FOR EROSION-CONTROL MATERIALS 

A. Prepare area as specified in "Lawn Preparation" Article. 

B. For erosion-control blanket and turf reinforcement mat, install from top of slope, 
working downward, and as recommended by material manufacturer for site conditions.  
Fasten as recommended by material manufacturer. 

C. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow 
surface to dry before planting.  Do not create muddy soil. 
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3.5 PREPARATION FOR GRASS-PAVING MATERIALS 

A. Reduce subgrade elevation soil to allow for thickness of grass-paving system.  Grade 
planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  
Grade so that installed paving is within plus or minus 1/2 inch of finish elevation.  Roll 
and rake, remove ridges, and fill depressions. 

B. Install base course and proprietary growing mix as recommended by paving-material 
manufacturer for site conditions; comply with details shown on Drawings.  Compact 
according to paving-material manufacturer's written instructions. 

C. Install paving mat and fasten according to paving-material manufacturer's written 
instructions. 

D. Before planting, fill cells of paving mat with proprietary growing mix and compact 
according to manufacturer's written instructions. 

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

3.6 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. 
2. Do not seed against existing trees.  Limit extent of seed to outside edge of 

planting saucer. 

B. Sow grass seed at a total rate of 7 to 8 lb/1000 sq. ft. 

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

D. Protect seeded areas with erosion-control mats where shown, installed and anchored 
according to manufacturer's written instructions. 

E. Protect seeded areas with slopes not exceeding 1:6 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. Bond straw mulch by spraying with asphalt emulsion at a rate of 10 to 13 

gal./1000 sq. ft..  Take precautions to prevent damage or staining of structures or 
other plantings adjacent to mulched areas.  Immediately clean damaged or 
stained areas. 
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3.7 SODDING 

A. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen 
or muddy. 

B. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do 
not stretch or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  
Avoid damage to subgrade or sod during installation.  Tamp and roll lightly to ensure 
contact with subgrade, eliminate air pockets, and form a smooth surface.  Work sifted 
soil or fine sand into minor cracks between pieces of sod; remove excess to avoid 
smothering sod and adjacent grass. 

1. Lay sod across angle of slopes exceeding 1:3. 
2. Anchor sod on slopes exceeding 1:6 with wood pegs spaced as recommended 

by sod manufacturer but not less than 2 anchors per sod strip to prevent 
slippage. 

C. Saturate sod with fine water spray within two hours of planting.  During first week after 
planting, water daily or more frequently as necessary to maintain moist soil to a 
minimum depth of 1-1/2 inches below sod. 

3.8 LAWN RENOVATION 

A. Renovate existing lawn. 

B. Renovate existing lawn damaged by Contractor's operations, such as storage of 
materials or equipment and movement of vehicles. 

1. Reestablish lawn where settlement or washouts occur or where minor regrading 
is required. 

2. Provide new topsoil as required. 

C. Remove sod and vegetation from diseased or unsatisfactory lawn areas; do not bury in 
soil. 

D. Remove topsoil containing foreign materials resulting from Contractor's operations, 
including oil drippings, fuel spills, stone, gravel, and other construction materials, and 
replace with new topsoil. 

E. Mow, dethatch, core aerate, and rake existing lawn. 

F. Remove weeds before seeding.  Where weeds are extensive, apply selective 
herbicides as required.  Do not use pre-emergence herbicides. 

G. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, 
and turf, and legally dispose of them off Owner's property. 

H. Till stripped, bare, and compacted areas thoroughly to a soil depth of 6 inches. 
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I. Apply soil amendments and initial fertilizers required for establishing new lawns and 
mix thoroughly into top 4 inches of existing soil.  Provide new planting soil to fill low 
spots and meet finish grades. 

J. Apply seed and protect with straw mulch as required for new lawns. 

K. Water newly planted areas and keep moist until new lawn is established. 

3.9 LAWN MAINTENANCE 

A. Maintain and establish lawn by watering, fertilizing, weeding, mowing, trimming, 
replanting, and other operations.  Roll, regrade, and replant bare or eroded areas and 
remulch to produce a uniformly smooth lawn.  Provide materials and installation the 
same as those used in the original installation. 

1. In areas where mulch has been disturbed by wind or maintenance operations, 
add new mulch and anchor as required to prevent displacement. 

B. Watering:  Provide and maintain temporary piping, hoses, and lawn-watering 
equipment to convey water from sources and to keep lawn uniformly moist to a depth 
of 4 inches. 

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of 
seed or mulch.  Lay out temporary watering system to avoid walking over muddy 
or newly planted areas. 

2. Water lawn with fine spray at a minimum rate of 1 inch per week unless rainfall 
precipitation is adequate. 

C. Mow lawn as soon as top growth is tall enough to cut.  Repeat mowing to maintain 
specified height without cutting more than 1/3 of grass height.  Remove no more than 
1/3 of grass-leaf growth in initial or subsequent mowings.  Do not delay mowing until 
grass blades bend over and become matted.  Do not mow when grass is wet.  
Schedule initial and subsequent mowings to maintain the following grass height: 
 
1. Mow grass to a height of 2 to 3 inches. 

D. Lawn Postfertilization:  Apply fertilizer after initial mowing and when grass is dry. 

1. Use fertilizer that will provide actual nitrogen of at least 1 lb/1000 sq. ft. to lawn 
area. 

3.10 SATISFACTORY LAWNS 

A. Lawn installations shall meet the following criteria as determined by Architect: 

1. 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 by 5 inches. 



Lower Can Run Wet Weather Storage                  
Lexington, Kentucky                                                                                              3/2016 
 
 

TURF AND GRASSES 329200 - 11 

2. Satisfactory Sodded Lawn:  At end of maintenance period, a healthy, well-rooted, 
even-colored, viable lawn has been established, free of weeds, open joints, bare 
areas, and surface irregularities. 

B. Use specified materials to reestablish lawns that do not comply with requirements and 
continue maintenance until lawns are satisfactory. 

3.11 CLEANUP AND PROTECTION 

A. Promptly remove soil and debris, created by lawn work, from paved areas.  Clean 
wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other 
paved areas. 

B. Erect temporary fencing or barricades and warning signs as required to protect newly 
planted areas from traffic.  Maintain fencing and barricades throughout initial 
maintenance period and remove after lawn is established. 

C. Remove nondegradable erosion-control measures after grass establishment period. 

END OF SECTION 329200 
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SECTION 329300 – PLANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Special Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Trees 
2. Shrubs 
3. Perennials 
4. Groundcovers 

B. Related Sections: 
 
1. Division 31 Section "Site Clearing" for protection of existing trees and plantings, topsoil 

stripping and stockpiling, and site clearing. 
2. Division 31 Section "Earth Moving" for excavation, filling, and rough grading and for 

subsurface aggregate drainage and drainage backfill materials. 
3. Division 32 Section "Turf and Grasses" for lawn. 
4. Division 33 Section "Subdrainage" for below-grade drainage of landscaped areas, paved 

areas, and wall perimeters. 

1.3 DEFINITIONS 

A. Backfill:  The earth used to replace or the act of replacing earth in an excavation. 

B. Balled and Burlapped Stock:  Exterior plants dug with firm, natural balls of earth in which they 
are grown, with ball size not less than sizes indicated; wrapped, tied, rigidly supported, and 
drum laced as recommended by ANSI Z60.1. 

C. Clump:  Where three or more young trees were planted in a group and have grown together as 
a single tree having three or more main stems or trunks. 

D. Container-Grown Stock:  Healthy, vigorous, well-rooted exterior plants grown in a container with 
well-established root system reaching sides of container and maintaining a firm ball when 
removed from container.  Container shall be rigid enough to hold ball shape and protect root 
mass during shipping and be sized according to ANSI Z60.1 for type and size of exterior plant 
required. 

E. Finish Grade:  Elevation of finished surface of planting soil. 

F. Multi-Stem:  Where three or more main stems arise from the ground from a single root crown or 
at a point right above the root crown. 
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G. Planting Soil:  Native or imported topsoil, mixed with soil amendments. 

H. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface 
of a fill or backfill, before placing planting soil. 

I. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic 
matter and soil organisms. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Verification:  For each of the following: 
 
1. Edging materials and accessories, of manufacturer's standard size, to verify color 

selected. 

C. Qualification Data:  For qualified landscape Installer. 

D. Product Certificates:  For each type of manufactured product, from manufacturer, and 
complying with the following: 

1. Manufacturer's certified analysis for standard products. 
2. Analysis of other materials by a recognized laboratory made according to methods 

established by the Association of Official Analytical Chemists, where applicable. 

E. Material Test Reports:  For existing surface soil and imported topsoil. 

F. Planting Schedule:  Indicating anticipated planting dates for exterior plants. 

G. Warranty:  Sample of special warranty. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful 
establishment of exterior plants. 

1. Installer's Field Supervision:  Require Installer to maintain an experienced full-time 
supervisor on Project site when planting is in progress. 

B. Soil-Testing Laboratory Qualifications:  An independent laboratory, recognized by the State 
Department of Agriculture, with the experience and capability to conduct the testing indicated 
and that specializes in types of tests to be performed. 

C. Topsoil Analysis:  Furnish soil analysis by a qualified soil-testing laboratory stating percentages 
of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; 
deleterious material; pH; and mineral and plant-nutrient content of topsoil. 

1. Report suitability of topsoil for plant growth.  State-recommended quantities of nitrogen, 
phosphorus, and potash nutrients and soil amendments to be added to produce 
satisfactory topsoil. 
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D. Provide quality, size, genus, species, and variety of exterior plants indicated, complying with 
applicable requirements in ANSI Z60.1, "American Standard for Nursery Stock." 

1. Selection of exterior plants purchased under allowances will be made by Architect, who 
will tag plants at their place of growth before they are prepared for transplanting. 

E. Tree and Shrub Measurements:  Measure according to ANSI Z60.1 with branches and trunks or 
canes in their normal position.  Do not prune to obtain required sizes.  Take caliper 
measurements 6 inches above the ground for trees up to 4-inch caliper size, and 12 inches 
above the ground for larger sizes.  Measure main body of tree or shrub for height and spread; 
do not measure branches or roots tip-to-tip. 

F. Observation:  Architect may observe trees and shrubs either at place of growth or at site before 
planting for compliance with requirements for genus, species, variety, size, and quality.  
Architect retains right to observe trees and shrubs further for size and condition of balls and root 
systems, insects, injuries, and latent defects and to reject unsatisfactory or defective material at 
any time during progress of work.  Remove rejected trees or shrubs immediately from Project 
site. 

1. Notify Architect of sources of planting materials seven days in advance of delivery to site. 

G. Preinstallation Conference:  Conduct conference at Project site. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver exterior plants freshly dug. 

1. Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other 
suitable material to keep root system moist until planting. 

B. Do not prune trees and shrubs before delivery except as approved by Architect.  Protect bark, 
branches, and root systems from sun scald, drying, sweating, whipping, and other handling and 
tying damage.  Do not bend or bind-tie trees or shrubs in such a manner as to destroy their 
natural shape.  Provide protective covering of exterior plants during delivery.  Do not drop 
exterior plants during delivery and handling. 

C. Handle planting stock by root ball. 

D. Deliver exterior plants after preparations for planting have been completed and install 
immediately.  If planting is delayed more than six hours after delivery, set exterior plants and 
trees in shade, protect from weather and mechanical damage, and keep roots moist. 
1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other 

acceptable material. 
2. Do not remove container-grown stock from containers before time of planting. 
3. Water root systems of exterior plants stored on-site with a fine-mist spray.  Water as 

often as necessary to maintain root systems in a moist condition. 

1.7 PROJECT CONDITIONS 

A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods 
with maintenance periods to provide required maintenance from date of Substantial Completion. 
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1. Spring Planting:  March 1st to May 15th. 
2. Fall Planting:  October 15th to December 1st. 

B. Weather Limitations:  Proceed with planting only when existing and forecasted weather 
conditions permit planting to be performed according to manufacturer's written instructions and 
warranty requirements. 

C. Coordination with Lawns:  Plant trees and shrubs after finish grades are established and before 
planting lawns unless otherwise acceptable to Architect. 

1. When planting trees and shrubs after lawns, protect lawn areas and promptly repair 
damage caused by planting operations. 

1.8 WARRANTY 

A. Special Warranty:  Installer's standard form in which Installer agrees to repair or replace 
plantings and accessories that fail in materials, workmanship, or growth within specified 
warranty period. 

1. Failures include, but are not limited to, the following: 

a. Death and unsatisfactory growth, except for defects resulting from lack of 
adequate maintenance, neglect, abuse by Owner, or incidents that are beyond 
Contractor's control. 

b. Structural failures including plantings falling or blowing over. 
c. Faulty operation of tree stabilization and edgings. 
d. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

2. Warranty Periods from Date of Substantial Completion: 

a. Trees and Shrubs:  One year. 
b. Ground Cover and Plants:  One year. 

3. Include the following remedial actions as a minimum: 

a. Remove dead exterior plants immediately.  Replace immediately unless required 
to plant in the succeeding planting season. 

b. Replace exterior plants that are more than 25 percent dead or in an unhealthy 
condition at end of warranty period. 

c. A limit of one replacement of each exterior plant will be required except for losses 
or replacements due to failure to comply with requirements. 

d. Provide extended warranty for replaced plant materials; warranty period equal to 
original warranty period. 

1.9 MAINTENANCE SERVICE 

A. Initial Maintenance Service for Trees, Shrubs, Ground Cover and Plants:  Provide full 
maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin 
maintenance immediately after each area is planted and continue until plantings are acceptably 
healthy and well established, but for not less than 60 days past the date of Project Substantial 
Completion. 
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PART 2 - PRODUCTS 

2.1 TREE AND SHRUB MATERIAL 

A. General:  Furnish nursery-grown trees and shrubs complying with ANSI Z60.1, with healthy root 
systems developed by transplanting or root pruning.  Provide well-shaped, fully branched, 
healthy, vigorous stock free of disease, insects, eggs, larvae, and defects such as knots, sun 
scald, injuries, abrasions, and disfigurement. 

B. Provide trees and shrubs of sizes, grades, and ball or container sizes complying with 
ANSI Z60.1 for types and form of trees and shrubs required.  Trees and shrubs of a larger size 
may be used if acceptable to Architect, with a proportionate increase in size of roots or balls. 

C. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which 
shall begin at root flare according to ANSI Z60.1.  Root flare shall be visible before planting. 

D. Label each tree and shrub with securely attached, waterproof tag bearing legible designation of 
botanical and common name. 

E. If formal arrangements or consecutive order of trees or shrubs is shown, select stock for uniform 
height and spread, and number label to assure symmetry in planting. 

2.2 SHADE AND FLOWERING TREES 

A. Type 1 or Type 2 (Slower Growth) Shade Trees:  Single-stem trees with straight trunk, well-
balanced crown, and intact leader, of height and caliper indicated, complying with ANSI Z60.1 
for type of trees required. 

1. Provide balled and burlapped trees. 
2. Branching Height:  One-half of tree height. 

B. Small Upright Trees:  Branched or pruned naturally according to species and type, with 
relationship of caliper, height, and branching according to ANSI Z60.1; stem form as follows: 

1. Stem Form:  Single trunk or multi-trunk clump as indicated. 
2. Provide balled and burlapped trees. 

C. Small Spreading Trees:  Branched or pruned naturally according to species and type, with 
relationship of caliper, height, and branching according to ANSI Z60.1; stem form as follows: 

1. Stem Form:  Single trunk or multi-stem clump as indicated. 
2. Provide balled and burlapped trees. 

2.3 DECIDUOUS SHRUBS 

A. Form and Size:  Shrubs with not less than the minimum number of canes required by and 
measured according to ANSI Z60.1 for type, shape, and height of shrub. 

1. Shrub sizes indicated are sizes after pruning. 
2. Provide balled and burlapped or container-grown shrubs as indicated. 
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3. Provide balled and burlapped trees. 

2.4 GROUND COVER PLANTS 

A. Ground Cover:  Provide ground cover of species indicated, established and well rooted in pots 
or similar containers, and complying with ANSI Z60.1 and the following requirements: 

2.5 PLANTS 

A. Perennials:  Provide healthy, field-grown plants from a commercial nursery, of species and 
variety shown or listed, complying with requirements in ANSI Z60.1. 

2.6 TOPSOIL 

A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 4 percent organic material content; 
free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant 
growth. Stones shall not exceed 10% by volume. 

1. Topsoil Source:  Import topsoil or manufactured topsoil from off-site sources.  Obtain 
topsoil displaced from naturally well-drained construction or mining sites where topsoil 
occurs at least 4 inches deep; do not obtain from bogs or marshes. 

2.7 INORGANIC SOIL AMENDMENTS 

A. Aluminum Sulfate:  Commercial grade, unadulterated. 

2.8 ORGANIC SOIL AMENDMENTS 

A. 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 1/2-inch sieve; 
soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and 
free of substances toxic to plantings; and as follows: 

1. Organic Matter Content:  50 to 60 percent of dry weight. 
2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-

separated or compostable mixed solid waste. 

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

C. Manure:  Well-rotted, composted, unleached, stable or cattle manure containing not more than 
25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, 
stones, sticks, soil, weed seed, and material harmful to plant growth. 

2.9 FERTILIZER 

A. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition: 
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1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil 

reports from a qualified soil-testing agency. 

2.10 MULCHES 

A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and 
shrubs, consisting of one of the following: 

1. Type:  Shredded pine bark. 

2.11 TREE STABILIZATION MATERIALS 

A. Stakes and Guys: 

1. Upright and Guy Stakes:  Rough-sawn, sound, new hardwood, redwood, or pressure-
preservative-treated softwood, free of knots, holes, cross grain, and other defects, 2-by-
2-inch nominal by length indicated, pointed at one end. 

2. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes 
or compression springs. 

2.12 MISCELLANEOUS PRODUCTS 

A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees 
and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to 
manufacturer's written instructions. 

B. Trunk-Wrap Tape:  Two layers of crinkled paper cemented together with bituminous material, 4-
inch- wide minimum, with stretch factor of 33 percent. 

2.13 PLANTING SOIL MIX 

A. Planting Soil Mix:  Mix topsoil with the following soil amendments and fertilizers in the following 
quantities: 

1. Ratio of Loose Compost to Topsoil by Volume:  1:4. 
2. Ratio of Loose Peat to Topsoil by Volume:  1:4. 
3. Weight of Aluminum Sulfate per 1000 Sq. Ft.:  As recommended by soil test. 
4. Weight of Slow-Release Fertilizer per 1000 Sq. Ft.:  As recommended by soil test. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive exterior plants for compliance with requirements and conditions 
affecting installation and performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, and lawns and existing 
exterior plants 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 and walkways. 

C. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, 
outline areas, adjust locations when requested, and obtain Architect's acceptance of layout 
before planting.  Make minor adjustments as required. 

D. Lay out exterior plants at locations directed by Architect.  Stake locations of individual trees and 
shrubs and outline areas for multiple plantings. 

E. Trunk Wrapping:  Inspect tree trunks for injury, improper pruning, and insect infestation; take 
corrective measures required before wrapping.  Wrap trees of 2-inch caliper and larger with 
trunk-wrap tape.  Start at base of trunk and spiral cover trunk to height of first branches.  
Overlap wrap, exposing half the width, and securely attach without causing girdling. 

F. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over 
trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging, 
handling, and transportation. 

1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery 
before moving and again two weeks after planting. 

G. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to 
protect from wind and other damage during digging, handling, and transportation. 

3.3 PLANTING BED ESTABLISHMENT 

A. Loosen subgrade of planting beds 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. Thoroughly blend planting soil mix off-site before spreading or spread topsoil, apply soil 

amendments and fertilizer on surface, and thoroughly blend planting soil mix. 

a. Delay mixing fertilizer with planting soil if planting will not proceed within a few 
days. 

b. Mix lime with dry soil before mixing fertilizer. 

2. Spread planting soil mix to a depth of 12 inches but not less than required to meet finish 
grades after natural settlement.  Do not spread if planting soil or subgrade is frozen, 
muddy, or excessively wet. 

a. Spread approximately one-half the thickness of planting soil mix over loosened 
subgrade.  Mix thoroughly into top 2 inches of subgrade.  Spread remainder of 
planting soil mix. 

B. Finish Grading:  Grade planting beds to a smooth, uniform surface plane with loose, uniformly 
fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades. 
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C. Before planting, restore planting beds if eroded or otherwise disturbed after finish grading. 

3.4 EXCAVATION FOR TREES AND SHRUBS 

A. Pits and Trenches:  Excavate circular pits with sides sloped inward.  Trim base leaving center 
area raised slightly to support root ball and assist in drainage.  Do not further disturb base.  
Scarify sides of plant pit smeared or smoothed during excavation. 

1. Excavate approximately three times as wide as ball diameter for balled and burlapped 
stock. 

B. Subsoil removed from excavations may not be used as backfill. 

C. Obstructions:  Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs 
are encountered in excavations. 

1. Hardpan Layer:  Drill 6-inch- diameter holes, 24 inches apart, into free-draining strata or 
to a depth of 10 feet, whichever is less, and backfill with free-draining material. 

D. Drainage:  Notify Architect if subsoil conditions evidence unexpected water seepage or retention 
in tree or shrub pits. 

E. Fill excavations with water and allow to percolate away before positioning trees and shrubs. 

3.5 TREE AND SHRUB PLANTING 

A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1. 

B. Set balled and burlapped stock plumb and in center of pit or trench with top of root ball flush 
with adjacent finish grades. 

1. Remove burlap and wire baskets from tops of root balls and partially from sides, but do 
not remove from under root balls.  Remove pallets, if any, before setting.  Do not use 
planting stock if root ball is cracked or broken before or during planting operation. 

2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate 
voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly 
before placing remainder of backfill.  Repeat watering until no more water is absorbed.  
Water again after placing and tamping final layer of planting soil mix. 

C. Set container-grown stock plumb and in center of pit or trench with top of root ball flush with 
adjacent finish grades. 

1. Carefully remove root ball from container without damaging root ball or plant. 
2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate 

voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly 
before placing remainder of backfill.  Repeat watering until no more water is absorbed.  
Water again after placing and tamping final layer of planting soil mix. 

D. Organic Mulching:  Apply 2-inch minimum thickness of organic mulch extending 12 inches 
beyond edge of planting pit or trench.  Do not place mulch within 3 inches of trunks or stems. 
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E. Trunk Wrapping:  Inspect tree trunks for injury, improper pruning, and insect infestation; take 
corrective measures required before wrapping.  Wrap trees of 2-inch caliper and larger with 
trunk-wrap tape.  Start at base of trunk and spiral cover trunk to height of first branches.  
Overlap wrap, exposing half the width, and securely attach without causing girdling. 

3.6 TREE AND SHRUB PRUNING 

A. Remove only dead, dying, or broken branches.  Do not prune for shape. 

B. Prune, thin, and shape trees and shrubs according to standard horticultural practice.  Prune 
trees to retain required height and spread.  Unless otherwise indicated by Architect, do not cut 
tree leaders; remove only injured or dead branches from flowering trees.  Prune shrubs to retain 
natural character. 

3.7 TREE STABILIZATION 

A. Trunk Stabilization:  Unless otherwise indicated, provide trunk stabilization as follows: 

1. Upright Staking and Tying:  Stake trees of 2- through 5-inch caliper.  Stake trees of less 
than 2-inch caliper only as required to prevent wind tip-out.  Use a minimum of 2 stakes 
of length required to penetrate at least 18 inches below bottom of backfilled excavation 
and to extend dimension shown above grade.  Set vertical stakes and space to avoid 
penetrating root balls or root masses. 

2. Use 2 stakes for trees up to 12 feet high and 2-1/2 inches or less in caliper; 3 stakes for 
trees less than 14 feet high and up to 4 inches in caliper.  Space stakes equally around 
trees. 

3. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough 
slack to avoid rigid restraint of tree. 

3.8 PLANTING BED MULCHING 

A. Mulch backfilled surfaces of planting beds and other areas indicated.  Provide mulch ring 
around trees in lawn areas. 

1. Organic Mulch:  Apply 2-inch minimum thickness of organic mulch, and finish level with 
adjacent finish grades.  Do not place mulch against plant stems. 

3.9 EDGING INSTALLATION 

A. Aluminum Edging:  Install aluminum edging where indicated according to manufacturer's written 
instructions.  Anchor with aluminum stakes spaced approximately 36 inches apart, driven below 
top elevation of edging. 

3.10 PLANT MAINTENANCE 

A. Tree and Shrub Maintenance:  Maintain plantings by pruning, cultivating, watering, weeding, 
fertilizing, restoring planting saucers, adjusting and repairing stakes and guy supports, and 
resetting to proper grades or vertical position, as required to establish healthy, viable plantings.  
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Spray or treat as required to keep trees and shrubs free of insects and disease.  Restore or 
replace damaged tree wrappings. 

B. Ground Cover and Plant Maintenance:  Maintain and establish plantings by watering, weeding, 
fertilizing, mulching, and other operations as required to establish healthy, viable plantings. 

3.11 CLEANUP AND PROTECTION 

A. During planting, keep adjacent paving and construction clean and work area in an orderly 
condition. 

B. Protect exterior plants from damage due to landscape operations, operations by other 
contractors and trades, and others.  Maintain protection during installation and maintenance 
periods.  Treat, repair, or replace damaged plantings. 

3.12 DISPOSAL 

A. Disposal:  Remove surplus soil and waste material, including excess subsoil, unsuitable soil, 
trash, and debris, and legally dispose of them off Owner's property. 

END OF SECTION 329300 
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SECTION 334100 - STORM UTILITY DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Special 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 
2. Nonpressure transition couplings. 
3. Cleanouts. 
4. Drains. 
5. Pipe outlets. 
6. Downspout boot with integral cleanout 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings: 

1. Manholes:  Include plans, elevations, sections, details, frames, and covers. 
2. Terrace drains, stormwater inlets, junction boxes, pipe outlets and cleanouts.  

Include plans, elevations, sections, details, frames, covers, and grates. 

C. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer. 

D. Field quality-control reports. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic drainage structures, pipe, and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle manholes according to manufacturer's written rigging instructions. 

D. Handle stormwater inlets according to manufacturer's written rigging instructions. 
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PART 2 - PRODUCTS 

2.1 PE PIPE AND FITTINGS 

A. Corrugated PE Drainage Pipe and Fittings NPS 3 to NPS 10:  AASHTO M 252M, 
Type S, with smooth waterway for coupling joints. 

1. Silttight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 
gasket material that mates with tube and fittings. 

B. Corrugated PE Pipe and Fittings NPS 12 to NPS 60:  AASHTO M 294M, Type S, with 
smooth waterway for coupling joints. 

1. Silttight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 
gasket material that mates with pipe and fittings. 

2.2 CONCRETE PIPE AND FITTINGS 

A. Reinforced-Concrete Sewer Pipe and Fittings:  ASTM C 76. 

1. Bell-and-spigot or tongue-and-groove ends and gasketed joints with 
ASTM C 443, rubber gaskets 

2. Class III, Wall B. 

2.3 NONPRESSURE TRANSITION COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, 
for joining underground nonpressure piping.  Include ends of same sizes as piping to 
be joined, and corrosion-resistant-metal tension band and tightening mechanism on 
each end. 

B. Sleeve Materials: 

1. For Concrete Pipes:  ASTM C 443, rubber. 
2. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
3. For Fiberglass Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
4. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
5. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 

C. Shielded, Flexible Couplings: 

1. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

a. Cascade Waterworks Mfg. 
b. Dallas Specialty & Mfg. Co. 
c. Mission Rubber Company; a division of MCP Industries, Inc. 
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2. Description:  ASTM C 1460, elastomeric or rubber sleeve with full-length, 
corrosion-resistant outer shield and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

2.4 CLEANOUTS 

A. Cast-Iron Cleanouts: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Josam Company. 
b. MIFAB, Inc. 
c. Smith, Jay R.  Mfg. Co. 
d. Tyler Pipe. 
e. Watts Water Technologies, Inc. 
f. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 

2. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device 
and round, secured, scoriated, polished bronze cover.  Include gray-iron ferrule 
with inside calk or spigot connection and countersunk, tapered-thread, brass 
closure plug. 

3. Top-Loading Classification(s):  Heavy Duty. 
4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron 

soil pipe and fittings. 

2.5 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R, and the 
following: 

1. Cement:  ASTM C 150, Type II. 
2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water:  Potable. 

B. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum 
water/cementitious materials ratio. 

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 
2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

2.6 STORMWATER INLETS 

A. BMP Basin:  ROUND Precast or cast-in-place basin or Nyloplast “Drain Basin” with 
beehive grate and frame, size as indicated on drawings. 
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2.7 PIPE OUTLETS 

A. Head Walls:  As indicated on drawings with precast or cast-in-place basin. 

B. Turf Reinforcement Basin:  Dense web of interlocking multi-lobed polypropylene 
threads, chemical and UV stabilized against degradation, with no bio-degradable 
components. 

2.8 DOWNSPOUT BOOT WITH INTEGRAL CLEANOUT 

Downspout Boot with Integral Cleanout:  Cast iron for 6x6 (or other size as indicated on 
Drawings) angular downspout, with factory powdercoat finish in color to be selected by 
Architect.  Downspout boot to have integral cleanout.  Rubber adapter as needed to provide 
transition from downspout boot to storm pipe. Basis of Design J.R. Hoe and Sons, Inc. A 
series angular downspout boot or equivalent product. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Division 2 Section "Earthwork." 

3.2 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general 
location and arrangement of underground storm drainage piping.  Location and 
arrangement of piping layout take into account design considerations.  Install piping as 
indicated, to extent practical.  Where specific installation is not indicated, follow piping 
manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with 
unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install 
gaskets, seals, sleeves, and couplings according to manufacturer's written instructions 
for use of lubricants, cements, and other installation requirements. 

C. Install proper size increasers, reducers, and couplings where different sizes or 
materials of pipes and fittings are connected.  Reducing size of piping in direction of 
flow is prohibited. 

D. When installing pipe under streets or other obstructions that cannot be disturbed, use 
pipe-jacking process of microtunneling. 

E. Install gravity-flow, nonpressure drainage piping according to the following: 

1. Install piping pitched down in direction of flow. 
2. Install piping with minimum cover as indicated. 
3. Install PE corrugated sewer piping according to ASTM D 2321. 
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4. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's 
"Concrete Pipe Installation Manual." 

3.3 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure drainage piping according to the following: 
 
1. Join corrugated PE piping according to ASTM D 3212 for push-on joints. 
2. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe 

Installation Manual" for rubber-gasketed joints. 
3. Join dissimilar pipe materials with nonpressure-type flexible couplings. 

3.4 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use 
cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil 
pipe for riser extensions to cleanouts.  Install piping so cleanouts open in direction of 
flow in sewer pipe. 
 
1. Use Heavy-Duty, top-loading classification cleanouts in all areas. 

B. Set cleanout frames and covers in earth in cast-in-place concrete block, 12 by 12 by 12 
inches deep.  Set with tops 1 inch above surrounding earth grade. 

C. Set cleanout frames and covers in concrete pavement and roads with tops flush with 
pavement surface. 

3.5 DRAIN INSTALLATION 

A. Install type of drains in locations indicated. 
 
1. Use Heavy-Duty, top-loading classification drains in all areas. 

B. Embed drains in 4-inch minimum concrete around bottom and sides. 

C. Fasten grates to drains if indicated. 

D. Set drain frames and covers with tops flush with pavement surface. 

E. Set tops of frames and covers flush with finished surface of manholes that occur in 
pavements.  Set tops 1 inch above finished surface elsewhere unless otherwise 
indicated. 

3.6 STORMWATER INLET AND OUTLET INSTALLATION 

A. Construct inlets, head walls, aprons, and sides of reinforced concrete, as indicated. 

B. Set frames and grates to elevations indicated. 
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C. Place turf reinforcement mat as indicated. 

D. Install outlets that spill onto grade, with flared end sections that match pipe, where 
indicated. 

3.7 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 

3.8 IDENTIFICATION 

A. Materials and their installation are specified in Division 2 Section "Earthwork." Arrange 
for installation of green warning tape directly over piping and at outside edge of 
underground structures. 
 
1. Use detectable warning tape over nonferrous piping and over edges of 

underground structures. 

3.9 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has 
occurred.  Inspect after approximately 24 inches of backfill is in place, and again at 
completion of Project. 

1. Submit separate reports for each system inspection. 
2. Defects requiring correction include the following: 

 
  

a. Alignment:  Less than full diameter of inside of pipe is visible between 
structures. 

b. Deflection:  Flexible piping with deflection that prevents passage of ball or 
cylinder of size not less than 92.5 percent of piping diameter. 

c. Damage:  Crushed, broken, cracked, or otherwise damaged piping. 
d. Infiltration:  Water leakage into piping. 
e. Exfiltration:  Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until 
defects are within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, 
extended, or repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 
2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 

hours' advance notice. 
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4. Submit separate report for each test. 
5. Gravity-Flow Storm Drainage Piping:  Test according to requirements of 

authorities having jurisdiction, UNI-B-6, and the following: 

a. Exception:  Piping with soiltight joints unless required by authorities having 
jurisdiction. 

b. Option:  Test plastic piping according to ASTM F 1417. 
c. Option:  Test concrete piping according to ASTM C 924. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 
allowances specified. 

3.10 CLEANING 

A. Clean interior of piping of dirt and superfluous materials.   Flush with water. 
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SECTION 334600 - SUBDRAINAGE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes subdrainage systems for the following: 
1. Landscaped areas. 
2. Retaining walls. 

B. Related Sections include the following: 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. HDPE:  High-density polyethylene plastic. 

C. PE:  Polyethylene plastic. 

D. PP:  Polypropylene plastic. 

E. PS:  Polystyrene plastic. 

F. PVC:  Polyvinyl chloride plastic. 

G. Subdrainage:  Drainage system that collects and removes subsurface or seepage 
water. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Perforated-wall pipe and fittings. 
2. Solid-wall pipe and fittings. 
3. Drainage conduits. 
4. Geotextile filter fabrics. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply to product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the manufacturers specified. 

2.2 PIPING MATERIALS 

A. Refer to the "Piping Applications" Article in Part 3 for applications of pipe, tube, fitting, 
and joining materials. 

2.3 PERFORATED-WALL PIPES AND FITTINGS 

A. Perforated PE Pipe and Fittings: 

1. NPS 6 and Smaller:  ASTM F 405 or AASHTO M 252, Type CP; corrugated, for 
coupled joints. 

2. NPS 8 and Larger:  ASTM F 667; AASHTO M 252, Type CP; or AASHTO M 294, 
Type CP; corrugated; for coupled joints. 

3. Couplings:  Manufacturer's standard, band type. 

2.4 SOLID-WALL PIPES AND FITTINGS 

A. PE Pipe and Fittings:  AASHTO M 294, Type S, corrugated, with smooth waterway, for 
coupled joints. 

1. Couplings:  AASHTO M 294, corrugated, band type, matching tubing and fittings. 

2.5 SPECIAL PIPE COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, 
for joining underground nonpressure piping.  Include ends of same sizes as piping to 
be joined and corrosion-resistant metal tension band and tightening mechanism on 
each end. 

1. Sleeve Materials: 

a. For Concrete Pipes:  ASTM C 443, rubber. 
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b. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 
c. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 
d. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with 

pipe materials being joined. 

2. Shielded Flexible Couplings:  ASTM C 1460, elastomeric or rubber sleeve with 
full-length, corrosion-resistant outer shield and corrosion-resistant metal tension 
band and tightening mechanism on each end. 

2.6 CLEANOUTS 

A. Cast-Iron Cleanouts:  ASME A112.36.2M; with round-flanged, cast-iron housing; and 
secured, scoriated, Medium-Duty Loading class, cast-iron cover.  Include cast-iron 
ferrule and countersunk, brass cleanout plug. 

2.7 SOIL MATERIALS 

A. Backfill, drainage course, impervious fill, and satisfactory soil materials are specified in 
Division 31 Section "Earth Moving." 

2.8 GEOTEXTILE FILTER FABRICS 

A. Description:  Fabric of PP or polyester fibers or combination of both, with flow rate 
range from 110 to 330 gpm/sq. ft. when tested according to ASTM D 4491. 

1. Structure Type:  Nonwoven, needle-punched continuous filament. 
2. Style(s):  Flat and/or sock style as indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces and areas for suitable conditions where subdrainage systems are to 
be installed. 

B. If subdrainage is required for landscaping, locate and mark existing utilities, 
underground structures, and aboveground obstructions before beginning installation 
and avoid disruption and damage of services. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth 
Moving." 
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3.3 PIPING APPLICATIONS 

A. Underground Subdrainage Piping: 

1. Perforated PE pipe and fittings, couplings, and coupled joints. 

3.4 CLEANOUT APPLICATIONS 

A. In Underground Subdrainage Piping: 

1. At Grade in Earth:  Cast-iron cleanouts. 
2. At Grade in Paved Areas:  Cast-iron cleanouts with brass cover and plug. 

3.5 LANDSCAPING DRAINAGE INSTALLATION 

A. Provide trench width to allow installation of drainage conduit.  Grade bottom of trench 
excavations to required slope, and compact to firm, solid bed for drainage system. 

B. Lay flat-style geotextile filter fabric in trench and overlap trench sides. 

C. Place supporting layer of drainage course over compacted subgrade and geotextile 
filter fabric, to compacted depth of not less than 4 inches. 

D. Install drainage conduits as indicated in Part 3 "Piping Installation" Article for 
landscaping subdrainage with horizontal distance of at least 6 inches between conduit 
and trench walls.  Wrap drainage conduits without integral geotextile filter fabric with 
flat-style geotextile filter fabric before installation.  Connect fabric sections with 
adhesive or tape. 

E. Add drainage course to top of drainage conduits. 

F. After satisfactory testing, cover drainage conduit to within 12 inches of finish grade 
unless otherwise indicated. 

G. Install drainage course and wrap top of drainage course with flat-style geotextile filter 
fabric. 

H. Fill to Grade:  Place satisfactory soil fill material over drainage course.  Place material 
in loose-depth layers not exceeding 6 inches.  Thoroughly compact each layer.  Fill to 
finish grade. 

3.6 PIPING INSTALLATION 

A. Install piping beginning at low points of system, true to grades and alignment indicated, 
with unbroken continuity of invert.  Bed piping with full bearing in filtering material.  
Install gaskets, seals, sleeves, and couplings according to manufacturer's written 
instructions and other requirements indicated. 
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1. Foundation Subdrainage:  Install piping pitched down in direction of flow, at a 
minimum slope of 0.5 percent and with a minimum cover of 36 inches, unless 
otherwise indicated. 

2. Retaining-Wall Subdrainage:  When water discharges at end of wall into 
stormwater piping system, install piping pitched down in direction of flow, at a 
minimum slope of 0.5 percent and with a minimum cover of 36 inches, unless 
otherwise indicated.   

3. Landscaping Subdrainage:  Install piping pitched down in direction of flow, at a 
minimum slope of 0.5 percent and with a minimum cover of 36 inches, unless 
otherwise indicated. 

4. Lay perforated pipe with perforations down. 
5. Excavate recesses in trench bottom for bell ends of pipe.  Lay pipe with bells 

facing upslope and with spigot end entered fully into adjacent bell. 

B. Use increasers, reducers, and couplings made for different sizes or materials of pipes 
and fittings being connected.  Reduction of pipe size in direction of flow is prohibited. 

C. Install PE piping according to ASTM D 2321. 

3.7 PIPE JOINT CONSTRUCTION 

A. Join perforated, PE pipe and fittings with couplings for soil-tight joints according to 
AASHTO's "Standard Specifications for Highway Bridges," Division II, Section 26.4.2.4, 
"Joint Properties"; or according to ASTM D 2321. 

B. Special Pipe Couplings:  Join piping made of different materials and dimensions with 
special couplings made for this application.  Use couplings that are compatible with 
and fit materials and dimensions of both pipes. 

3.8 CLEANOUT INSTALLATION 

A. Cleanouts for Landscaping Subdrainage: 

1. Install cleanouts from piping to grade.  Locate cleanouts at beginning of piping 
run and at changes in direction.  Install fittings so cleanouts open in direction of 
flow in piping. 

2. In vehicular-traffic areas, use NPS 4 cast-iron soil pipe and fittings for piping 
branch fittings and riser extensions to cleanout.  Set cleanout frames and covers 
in a cast-in-place concrete anchor, 18 by 18 by 12 inches in depth.  Set top of 
cleanout flush with grade.  Cast-iron pipe may also be used for cleanouts in 
nonvehicular-traffic areas. 

3. In nonvehicular-traffic areas, use NPS 4 cast-iron pipe and fittings for piping 
branch fittings and riser extensions to cleanout.  Set cleanout frames and covers 
in a cast-in-place concrete anchor, 12 by 12 by 4 inches in depth.  Set top of 
cleanout plug 1 inch above grade. 
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3.9 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect low elevations of subdrainage system to solid-wall-piping storm drainage 
system. 

3.10 IDENTIFICATION 

A. Materials and their installation are specified in Division 31 Section "Earth Moving." 
Arrange for installation of green warning tapes directly over piping. 

1. Install PE warning tape or detectable warning tape over ferrous piping. 
2. Install detectable warning tape over nonferrous piping and over edges of 

underground structures. 

3.11 FIELD QUALITY CONTROL 

A. Testing:  After installing drainage course to top of piping, test drain piping with water to 
ensure free flow before backfilling.  Remove obstructions, replace damaged 
components, and repeat test until results are satisfactory. 

3.12 CLEANING 

A. Clear interior of installed piping and structures of dirt and other superfluous material as 
work progresses.  Maintain swab or drag in piping and pull past each joint as it is 
completed.  Place plugs in ends of uncompleted pipe at end of each day or when work 
stops. 

END OF SECTION 334600 
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	033000  CAST IN PLACE CONCRETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Special Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies cast-in-place concrete, including reinforcement, concrete materials, mixture design, placement procedures, and finishes, for noncritical applications of concrete and for projects using small quantities of concrete.

	1.3 SUBMITTALS
	A. General:  In addition to the following, comply with submittal requirements in ACI 301.
	B. Product Data:  For each type of product indicated.
	C. Design Mixtures:  For each concrete mixture.

	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	B. Source Limitations:  Obtain each type of cement of the same brand from the same manufacturer's plant, obtain aggregate from one source, and obtain admixtures through one source from a single manufacturer.
	C. Comply with ACI 301, "Specification for Structural Concrete," including the following sections, unless modified by requirements in the Contract Documents:
	1. "General Requirements."
	2. "Formwork and Formwork Accessories."
	3. "Reinforcement and Reinforcement Supports."
	4. "Concrete Mixtures."
	5. "Handling, Placing, and Constructing."

	D. Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."


	PART 2 -  PRODUCTS
	2.1 FORMWORK
	A. Furnish formwork and formwork accessories according to ACI 301.

	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, 1TGrade 601T, deformed.
	B. Plain-Steel Wire:  ASTM A 82, as drawn.
	C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	D. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet.

	2.3 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source throughout Project:
	1. Portland Cement:  ASTM C 150, Type I.  Supplement with the following:
	a. Fly Ash:  ASTM C 618, Class  F.


	B. Normal-Weight Aggregate:  ASTM C 33, graded, 1T1-1/2-inch1T nominal maximum aggregate size.
	C. Water:  ASTM C 94/C 94M; potable.

	2.4 ADMIXTURES
	A. Air-Entraining Admixture:  ASTM C 260.
	B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.


	2.5 RELATED MATERIALS
	A. Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or self-expanding cork.

	2.6 CURING MATERIALS
	A. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete.
	B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 1T9 oz./sq. yd.1T when dry.
	C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water:  Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.
	F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, Class A.

	2.7 CONCRETE MIXTURES
	A. Comply with ACI 301 requirements for concrete mixtures.
	B. Normal-Weight Concrete:  Prepare design mixes, proportioned according to ACI 301, as follows:
	1. Minimum Compressive Strength:  1T4000 psi1T at 28 days.
	2. Maximum Water-Cementitious Materials Ratio:  0.50.
	3. Slump Limit:  1T4 inches1T, plus or minus 1T1 inch1T.
	4. Air Content:  Maintain within range permitted by ACI 301.  Do not allow air content of floor slabs to receive troweled finishes to exceed 3 percent.


	2.8 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	1. When air temperature is above 1T90 deg F1T, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, construct, erect, brace, and maintain formwork according to ACI 301.

	3.2 STEEL REINFORCEMENT
	A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.


	3.3 JOINTS
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Locate and install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Landscape Architect.
	C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness, as follows:
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint with groover tool to a radius of 1T1/8 inch1T.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover m...

	D. Isolation Joints:  Install joint-filler strips at junctions with slabs-on-grade and vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint fillers full width and depth of joint, terminating flush with finished concrete surface, unless otherwise indicated.


	3.4 CONCRETE PLACEMENT
	A. Comply with ACI 301 for measuring, batching, mixing, transporting, and placing concrete.
	B. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	C. Do not add water to concrete during delivery, at Project site, or during placement.
	D. Consolidate concrete with mechanical vibrating equipment.

	3.5 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defective areas repaired and patched.  Remove fins and other projections exceeding 1T1/2 inch1T.
	1. Apply to concrete surfaces not exposed to public view.

	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defective areas.  Remove fins and other projections exceeding 1...
	1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be covered with a coating or covering material applied directly to concrete.

	C. Rubbed Finish:  Apply the following rubbed finish, defined in ACI 301, to smooth-formed finished as-cast concrete where indicated:
	1. Smooth-rubbed finish.

	D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.6 FINISHING UNFORMED SURFACES
	A. General:  Comply with ACI 302.1R for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Screed surfaces with a straightedge and strike off.  Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane before excess moisture or bleedwater appears on surface.
	1. Do not further disturb surfaces before starting finishing operations.

	C. Float Finish:  Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and to floor and slab surfaces to be covered with fluid-applied or sheet waterproofing, fluid-applied or direct-to-deck-applied membrane roofing, or sand...
	D. Trowel Finish:  Apply a hard trowel finish to surfaces indicated and to floor and slab surfaces exposed to view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin film-finis...
	E. Trowel and Fine-Broom Finish:  Apply a partial trowel finish, stopping after second troweling, to surfaces indicated and to surfaces where ceramic or quarry tile is to be installed by either thickset or thin-set methods.  Immediately after second t...
	F. Nonslip Broom Finish:  Apply a nonslip broom finish to surfaces indicated and to exterior concrete platforms, steps, and ramps.  Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicul...

	3.7 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and with ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 1T0.2 lb/sq. ft. x h1T before and during finishing operations.  Apply according to manufacturer's written instru...
	C. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	D. Curing Methods:  Cure formed and unformed concrete for at least seven days by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 1T12-inch1T lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 1T12 inches1T, and sealed by waterproof tape or adhesive.  Cure for...
	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...
	4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...


	3.8 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to sample materials, perform tests, and submit test reports during concrete placement according to requirements specified in this Article.
	B. Tests:  Perform according to ACI 301.
	1. Testing Frequency:  One composite sample shall be obtained for each 1T100 cu. yd.1T or fraction thereof of each concrete mix placed each day.


	3.9 REPAIRS
	A. Remove and replace concrete that does not comply with requirements in this Section.



	042000 UNIT MASONRY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Special Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Concrete masonry units.
	2. Mortar and grout.
	3. Steel reinforcing bars.
	4. Masonry joint reinforcement.
	5. Ties and anchors.
	6. Embedded flashing.
	7. Miscellaneous masonry accessories.

	B. Related Sections:
	1. Division 32 Section "Unit Pavers" for exterior unit masonry paving.
	2. Division 4 Section "Stone Masonry" for stone masonry veneer and coping.


	1.3 DEFINITIONS
	A. CMU(s):  Concrete masonry unit(s).
	B. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells.

	1.4 PERFORMANCE REQUIREMENTS
	A. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.
	1. Determine net-area compressive strength of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602.


	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For the following:
	1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes.
	2. Stone Trim Units:  Show sizes, profiles, and locations of each stone trim unit required.
	3. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  Comply with ACI 315, "Details and Detailing of Concrete Reinforcement."  Show elevations of reinforced walls.

	C. Samples for Initial Selection:
	1. Drainage scuppers

	D. Samples for Verification:  For each type and color of the following:
	1. Drainage scuppers
	2. Accessories embedded in masonry.

	E. Material Certificates:  For each type and size of the following:
	1. Masonry units.
	a. Include material test reports substantiating compliance with requirements.
	b. For masonry units, include data and calculations establishing average net-area compressive strength of units.

	2. Cementitious materials.  Include brand, type, and name of manufacturer.
	3. Preblended, dry mortar mixes.  Include description of type and proportions of ingredients.
	4. Grout mixes.  Include description of type and proportions of ingredients.
	5. Reinforcing bars.
	6. Joint reinforcement.
	7. Anchors, ties, and metal accessories.

	F. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of ingredients.
	1. Include test reports for mortar mixes required to comply with property specification.  Test according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water retention, and ASTM C 91 for air content.
	2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirement.

	G. Statement of Compressive Strength of Masonry:  For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of mason...
	H. Cold-Weather and Hot-Weather Procedures:  Detailed description of methods, materials, and equipment to be used to comply with requirements.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications:  Qualified according to ASTM C 1093 for testing indicated.
	B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.
	D. Masonry Standard:  Comply with ACI 530.1/ASCE 6/TMS 602 unless modified by requirements in the Contract Documents.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with dispensing silos.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in covered weatherproo...
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.8 PROJECT CONDITIONS
	A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work.  Cover partially completed masonry when construction is not in progress.
	1. Extend cover a minimum of 1T24 inches1T down both sides of walls and hold cover securely in place.
	2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, secure cover a minimum of 1T24 inches1T down face next to unconstructed wythe and hold cover in place.

	B. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such masonry.
	1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings on ground and over wall surface.
	2. Protect sills, ledges, and projections from mortar droppings.
	3. Protect surfaces of window and door frames, as well as similar products with painted and integral finishes, from mortar droppings.
	4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing mortar and dirt onto completed masonry.

	C. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost or by freezing conditions.  Comply with cold-weather const...
	1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 1T40 deg F1T and higher and will remain so until masonry has dried, but not less than seven days after completing cleaning.

	D. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in ACI 530.1/ASCE 6/TMS 602.


	PART 2 -  PRODUCTS
	2.1 MASONRY UNITS, GENERAL
	A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated in the standard.  Do not use units where such defects will be exposed in the completed Work.

	2.2 CONCRETE MASONRY UNITS
	A. Shapes:  Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	1. Provide square-edged units for outside corners unless otherwise indicated.

	B. CMUs:  ASTM C 90.
	1. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 1T2800 psi1T.
	2. Density Classification:  Normal weight.
	3. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal dimensions.

	C. Concrete Building Brick:  ASTM C 55.
	1. Unit Compressive Strength:  Provide units with minimum average net-area compressive strength of 1T2800 psi1T.
	2. Density Classification:  Normal weight.
	3. Size (Actual Dimensions):  1T3-5/8 inches1T wide by 1T2-1/4 inches1T high by 1T7-5/8 inches1T long.


	2.3 MORTAR AND GROUT MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather construction.  Provide natural color or white cement as required to produce mortar color indicated.
	B. Hydrated Lime:  ASTM C 207, Type S.
	C. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing no other ingredients.
	D. Aggregate for Mortar:  ASTM C 144.
	1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed stone.
	2. For joints less than 1T1/4 inch1T thick, use aggregate graded with 100 percent passing the 1TNo. 161T sieve.

	E. Aggregate for Grout:  ASTM C 404.
	F. Water:  Potable.

	2.4 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, 1TGrade 601T.
	B. Masonry Joint Reinforcement, General:  ASTM A 951/A 951M.
	1. Exterior Walls:  Hot-dip galvanized, carbon steel.
	2. Wire Size for Side Rods:  1T0.148-inch1T diameter.
	3. Wire Size for Cross Rods:  1T0.148-inch1T diameter.
	4. Spacing of Cross Rods, Tabs, and Cross Ties:  Not more than 1T16 inches1T o.c.
	5. Provide in lengths of not less than 1T10 feet1T, with prefabricated corner and tee units.

	C. Masonry Joint Reinforcement for Multiwythe Masonry:
	1. Ladder type with 1 side rod at each face shell of hollow masonry units more than 1T4 inches1T wide, plus 1 side rod at each wythe of masonry 1T4 inches1T wide or less.
	2. Tab type, either ladder or truss design, with 1 side rod at each face shell of backing wythe and with rectangular tabs sized to extend at least halfway through facing wythe but with at least 1T5/8-inch1T cover on outside face.
	3. Adjustable (two-piece) type, either ladder or truss design, with one side rod at each face shell of backing wythe and with separate adjustable ties with pintle-and-eye connections having a maximum adjustment of 1T1-1/4 inches1T.  Size ties to exten...


	2.5 TIES AND ANCHORS
	A. Materials:  Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated.
	1. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82/A 82M; with ASTM A 153/A 153M, Class B-2 coating.
	2. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial Steel, with ASTM A 153/A 153M, Class B coating.

	B. Corrugated Metal Ties:  Metal strips not less than 1T7/8 inch1T wide with corrugations having a wavelength of 7.6 to 12.7 mm and an amplitude of 1T0.06 to 0.10 inch1T made from 1T0.030-inch-1T thick, steel sheet, galvanized after fabrication.
	C. Wire Ties, General:  Unless otherwise indicated, size wire ties to extend at least halfway through veneer but with at least 1T5/8-inch1T cover on outside face.  Outer ends of wires are bent 90 degrees and extend 1T2 inches1T parallel to face of ven...
	D. Individual Wire Ties:  Rectangular units with closed ends and not less than 1T4 inches1T wide.
	1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 1T2 inches1T long may be used for masonry constructed from solid units.
	2. Where wythes do not align or are of different materials, use adjustable ties with pintle-and-eye connections having a maximum adjustment of 1T1-1/4 inches1T.
	3. Wire:  Fabricate from 1T3/16-inch-1T diameter, hot-dip galvanized steel wire.


	2.6 EMBEDDED FLASHING MATERIALS
	A. Metal Flashing:  Provide metal flashing complying with SMACNA's "Architectural Sheet Metal Manual"" and as follows:
	1. Stainless Steel:  ASTM A 240/A 240M, Type 304, 1T0.016 inch1T thick.
	2. Copper:  ASTM B 370, Temper H00, cold-rolled copper sheet, 1T16-oz./sq. ft.1T weight or 1T0.0216 inch1T thick or ASTM B 370, Temper H01, high-yield copper sheet, 1T12-oz./sq. ft.1T weight or 1T0.0162 inch1T thick.
	3. Fabricate continuous flashings in sections 1T96 inches1T long minimum, but not exceeding 1T12 feet1T.  Provide splice plates at joints of formed, smooth metal flashing.
	4. Fabricate through-wall metal flashing embedded in masonry from stainless steel or copper, with ribs at 1T3-inch1T intervals along length of flashing to provide an integral mortar bond.
	a. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	1) Cheney Flashing Company; Cheney Flashing (Dovetail) or Cheney 3-Way Flashing (Sawtooth).
	2) Keystone Flashing Company, Inc.; Keystone 3-Way Interlocking Thruwall Flashing.
	3) Sandell Manufacturing Co., Inc.; Mechanically Keyed Flashing.


	5. Fabricate through-wall flashing with drip edge where indicated.  Fabricate by extending flashing 1T1/2 inch1T out from wall, with outer edge bent down 30 degrees and hemmed.


	2.7 MISCELLANEOUS MASONRY ACCESSORIES
	A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene, urethane or PVC.
	B. Weep/Vent Products:  Use one of the following unless otherwise indicated:
	1. Wicking Material:  Absorbent rope, made from cotton or UV-resistant synthetic fiber, 1T1/4 to 3/8 inch1T in diameter, in length required to produce 1T2-inch1T exposure on exterior and 1T18 inches1T in cavity.  Use only for weeps.
	2. Round Plastic Weep/Vent Tubing:  Medium-density polyethylene, 1T3/8-inch1T OD by 1T4 inches1T long.
	3. Rectangular Plastic Weep/Vent Tubing:  Clear butyrate, 1T3/8 by 1-1/2 by 3-1/2 inches1T long.
	4. Cellular Plastic Weep/Vent:  One-piece, flexible extrusion made from UV-resistant polypropylene copolymer, full height and width of head joint and depth 1T1/8 inch1T less than depth of outer wythe, in color selected from manufacturer's standard.
	a. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	1) Advanced Building Products Inc.; Mortar Maze weep vent.
	2) Blok-Lok Limited; Cell-Vent.
	3) Dayton Superior Corporation, Dur-O-Wal Division; Cell Vents.
	4) Heckmann Building Products Inc.; No. 85 Cell Vent.
	5) Hohmann & Barnard, Inc.; Quadro-Vent.
	6) Wire-Bond; Cell Vent.


	5. Mesh Weep/Vent:  Free-draining mesh; made from polyethylene strands, full height and width of head joint and depth 1T1/8 inch1T less than depth of outer wythe; in color selected from manufacturer's standard.
	a. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	1) Mortar Net USA, Ltd.; Mortar Net Weep Vents.


	6. Vinyl Weep Hole/Vent:  One-piece, offset, T-shaped units made from flexible PVC, designed to fit into a head joint and consisting of a louvered vertical leg, flexible wings to seal against ends of masonry units, and a top flap to keep mortar out of...
	a. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	1) Hohmann & Barnard, Inc.; #343 Louvered Weep Hole.
	2) Williams Products, Inc.; Williams-Goodco Brick Vent.
	3) Wire-Bond; Louvered Weepholes.



	C. Cavity Drainage Material:  Free-draining mesh, made from polymer strands that will not degrade within the wall cavity.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Advanced Building Products Inc.; Mortar Break or Mortar Break II.
	b. Archovations, Inc.; CavClear Masonry Mat.
	c. Dayton Superior Corporation, Dur-O-Wal Division; Polytite MortarStop.
	d. Mortar Net USA, Ltd.; Mortar Net.

	2. Provide one of the following configurations:
	a. Strips, full-depth of cavity and 1T10 inches1T high, with dovetail shaped notches 1T7 inches1T deep that prevent clogging with mortar droppings.
	b. Strips, not less than 1T3/4 inch1T thick and 1T10 inches1T high, with dimpled surface designed to catch mortar droppings and prevent weep holes from clogging with mortar.
	c. Sheets or strips full depth of cavity and installed to full height of cavity.
	d. Sheets or strips not less than 1T3/4 inch1T thick and installed to full height of cavity with additional strips 1T4 inches1T high at weep holes and thick enough to fill entire depth of cavity and prevent weep holes from clogging with mortar.


	D. Reinforcing Bar Positioners:  Wire units designed to fit into mortar bed joints spanning masonry unit cells and hold reinforcing bars in center of cells.  Units are formed from 1T0.148-inch1T steel wire, hot-dip galvanized after fabrication.  Provi...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or D/A 817.
	b. Heckmann Building Products Inc.; No. 376 Rebar Positioner.
	c. Hohmann & Barnard, Inc.; #RB or #RB-Twin Rebar Positioner.
	d. Wire-Bond; O-Ring or Double O-Ring Rebar Positioner.



	2.8 MASONRY CLEANERS
	A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces.  Use product expres...
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Diedrich Technologies, Inc.
	b. EaCo Chem, Inc.
	c. ProSoCo, Inc.



	2.9 MORTAR AND GROUT MIXES
	A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. For exterior masonry, use portland cement-lime mortar.
	3. For reinforced masonry, use portland cement-lime mortar.
	4. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, regardless of weather conditions, to ensure that mortar color is consistent.

	B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a preblended mix.  Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion Specification.  Provide the following types of mortar for applications stated unless another type is indicated or needed to provide required compressive strength of masonry.
	1. For masonry below grade or in contact with earth, use Type S.
	2. For reinforced masonry, use Type S.
	3. For exterior, above-grade, load-bearing and non-load-bearing walls and parapet walls; for interior load-bearing walls; for interior non-load-bearing partitions; and for other applications where another type is not indicated, use Type N.

	D. Grout for Unit Masonry:  Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 1.15.1 in ACI 530.1/ASCE 6/TMS 602 for dimensions of grout spaces and pour height.
	2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 28-day compressive strength indicated, but not less than 1T2000 psi1T.
	3. Provide grout with a slump of 1T8 to 11 inches1T as measured according to ASTM C 143/C 143M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance of work.
	2. Verify that foundations are within tolerances specified.
	3. Verify that reinforcing dowels are properly placed.

	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Thickness:  Build cavity and composite walls and other masonry construction to full thickness shown.  Build single-wythe walls to actual widths of masonry units, using units of widths indicated.
	B. Build chases and recesses to accommodate items specified in this and other Sections.
	C. Use full-size units without cutting if possible.  If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges.  Allow units to dry before laying un...

	3.3 TOLERANCES
	A. Dimensions and Locations of Elements:
	1. For dimensions in cross section or elevation do not vary by more than plus 1T1/2 inch1T or minus 1T1/4 inch1T.
	2. For location of elements in plan do not vary from that indicated by more than plus or minus 1T1/2 inch1T.
	3. For location of elements in elevation do not vary from that indicated by more than plus or minus 1T1/4 inch1T in a story height or 1T1/2 inch1T total.

	B. Lines and Levels:
	1. For bed joints and top surfaces of bearing walls do not vary from level by more than 1T1/4 inch in 10 feet1T, or 1T1/2 inch1T maximum.
	2. For vertical lines and surfaces do not vary from plumb by more than 1T1/4 inch in 10 feet1T, 1T3/8 inch in 20 feet1T, or 1T1/2 inch1T maximum.
	3. For lines and surfaces do not vary from straight by more than 1T1/4 inch in 10 feet1T, 1T3/8 inch in 20 feet1T, or 1T1/2 inch1T maximum.

	C. Joints:
	1. For bed joints, do not vary from thickness indicated by more than plus or minus 1T1/8 inch1T, with a maximum thickness limited to 1T1/2 inch1T.
	2. For head and collar joints, do not vary from thickness indicated by more than plus 1T3/8 inch1T or minus 1T1/4 inch1T.


	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at corners...
	B. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 1T2 inches1T.  Bond and interlock each course of each wythe at corners.  Do not use units with less than nominal 1T4-inch1T horizontal face dimension...
	C. Stopping and Resuming Work:  Stop work by racking back units in each course from those in course below; do not tooth.  When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if re...
	D. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  Fill in solidly with masonry around built-in items.

	3.5 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in grouted masonry, including starting course on footings.

	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place.  Do not deeply furrow bed joints or slush head joints.

	3.6 COMPOSITE MASONRY
	A. Bond wythes of composite masonry together using one of the following methods:
	1. Individual Metal Ties:  Provide ties as shown installed in horizontal joints, but not less than one metal tie for 1T2.67 sq. ft.1T of wall area spaced not to exceed 1T24 inches1T o.c. horizontally and 1T16 inches1T o.c. vertically.  Stagger ties in...
	a. Where bed joints of wythes do not align, use adjustable (two-piece) type ties.

	2. Masonry Joint Reinforcement:  Installed in horizontal mortar joints.
	a. Where bed joints of wythes do not align, use adjustable (two-piece) type reinforcement with continuous horizontal wire in facing wythe attached to ties.


	B. Bond wythes of composite masonry together using bonding system indicated on Drawings.
	C. Collar Joints:  Solidly fill collar joints by parging face of first wythe that is laid and shoving units of other wythe into place.
	D. Corners:  Provide interlocking masonry unit bond in each wythe and course at corners unless otherwise indicated.
	1. Provide continuity with masonry joint reinforcement at corners by using prefabricated L-shaped units as well as masonry bonding.

	E. Intersecting and Abutting Walls:  Unless vertical expansion or control joints are shown at juncture, bond walls together as follows:
	1. Provide individual metal ties not more than 1T16 inches1T o.c.
	2. Provide continuity with masonry joint reinforcement by using prefabricated T-shaped units.


	3.7 CONTROL AND EXPANSION JOINTS
	A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	B. Form control joints in concrete masonry using one of the following methods:
	1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint.  Fill resultant core with grout and rake out joints in exposed faces for application of sealant.
	2. Install preformed control-joint gaskets designed to fit standard sash block.
	3. Install interlocking units designed for control joints.  Install bond-breaker strips at joint.  Keep head joints free and clear of mortar or rake out joint for application of sealant.
	4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is complete for application of sealant.

	C. Form expansion joints in brick as follows:
	1. Build flanges of metal expansion strips into masonry.  Lap each joint 1T4 inches1T in direction of water flow.  Seal joints below grade and at junctures with horizontal expansion joints if any.
	2. Build flanges of factory-fabricated, expansion-joint units into masonry.
	3. Build in compressible joint fillers where indicated.


	3.8 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS
	A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated.
	B. Install flashing as follows unless otherwise indicated:
	1. Prepare masonry surfaces so they are smooth and free from projections that could puncture flashing.  Where flashing is within mortar joint, place through-wall flashing on sloping bed of mortar and cover with mortar.  Before covering with mortar, se...
	2. At multiwythe masonry walls, including cavity walls, extend flashing through outer wythe, turned up a minimum of 1T4 inches1T, and 1T1-1/2 inches1T into the inner wythe.
	3. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1T1-1/2 inches1T or as recommended by flashing manufacturer, and seal lap with elastomeric sealant complying with requirements in Division 7 Section "Joint Sealan...

	C. Install weep holes in head joints in exterior wythes of first course of masonry immediately above embedded flashing and as follows:
	1. Use specified weep/vent products or open head joints to form weep holes.
	2. Use wicking material to form weep holes above flashing under brick sills.  Turn wicking down at lip of sill to be as inconspicuous as possible.
	3. Space weep holes 1T24 inches1T o.c. unless otherwise indicated.
	4. Space weep holes formed from plastic tubing or wicking material 1T16 inches1T o.c.
	5. Trim wicking material flush with outside face of wall after mortar has set.


	3.9 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores:  Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated.  Make forms sufficiently tight to prevent leakage of mortar and grout.  Brace, tie, and support forms to maintain position and shape during construction an...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other loads that may be placed on them during construction.

	B. Placing Reinforcement:  Comply with requirements in ACI 530.1/ASCE 6/TMS 602.
	C. Grouting:  Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in ACI 530.1/ASCE 6/TMS 602 for cleanouts and for grout placement, including minimum grout space and maximum pour height.
	2. Limit height of vertical grout pours to not more than 1T60 inches1T.


	3.10 FIELD QUALITY CONTROL
	3.11 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units.  Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar.  Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance.  Prepare joints f...

	3.12 MASONRY WASTE DISPOSAL
	A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's property.  At completion of unit masonry work, remove from Project site.
	B. Waste Disposal as Fill Material:  Dispose of clean masonry waste, including excess or soil-contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.
	1. Crush masonry waste to less than 1T3 inches1T in each dimension.
	2. Mix masonry waste with at least two parts of specified fill material for each part of masonry waste.  Fill material is specified in Division 2 Section "Earthwork."
	3. Do not dispose of masonry waste as fill within 1T36 inches1T of finished grade.

	C. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as described above, and other masonry waste, and legally dispose of off Owner's property.



	044300 STONE MASONRY
	321313 CONCRETE PAVING_FL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Paver base

	B. Related Sections include the following:
	1. Division 31 Section "Earth Moving" for subgrade preparation, grading, and subbase course.
	2. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants of joints in concrete pavement and at isolation joints of concrete pavement with adjacent construction.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.4 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product indicated.
	B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	C. Qualification Data:  For manufacturer and testing agency.
	D. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated, based on comprehensive testing of current materials:
	E. Material Certificates:  Signed by manufacturers certifying that each of the following materials complies with requirements:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Admixtures.
	4. Curing compounds.
	5. Applied finish materials.
	6. Bonding agent or epoxy adhesive.
	7. Joint fillers.

	F. Field quality-control test reports.
	G. Minutes of preinstallation conference.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	B. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.

	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	E. Mockups:  Cast mockups of full-size sections of concrete pavement to demonstrate typical joints, surface finish, texture, color, and standard of workmanship.
	1. Build mockups in the location and of the size indicated or, if not indicated, as directed by Architect.
	2. Notify Architect seven days in advance of dates and times when mockups will be constructed.
	3. Obtain Architect's approval of mockups before starting construction.
	4. Maintain approved mockups during construction in an undisturbed condition as a standard for judging the completed pavement.
	5. Demolish and remove approved mockups from the site when directed by Architect.
	6. Approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.

	F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete pavement mixture design and examine procedures for ensuring quality of concrete materials and concrete pavement construction practices.  Require representatives, including the following, of each en...
	a. Contractor's superintendent.
	b. Concrete pavement subcontractor.



	1.6 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.


	2.2 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	1. Use flexible or curved forms for curves with a radius 1T100 feet1T or less.

	B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.3 STEEL REINFORCEMENT
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	B. Reinforcing Bars:  ASTM A 615/A 615M, 1TGrade 601T; deformed.
	C. Plain Steel Wire:  ASTM A 82, galvanized.
	D. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, 1TGrade 601T.  Cut bars true to length with ends square and free of burrs.
	E. Tie Bars:  ASTM A 615/A 615M, 1TGrade 601T, deformed.
	F. Hook Bolts:  1TASTM A 307, Grade A1T, internally and externally threaded.  Design hook-bolt joint assembly to hold coupling against pavement form and in position during concreting operations, and to permit removal without damage to concrete or hook...
	G. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from st...
	1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair legs.


	2.4 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source throughout the Project:
	1. Portland Cement:  ASTM C 150, Type I, gray. Supplement with the following:
	a. Fly Ash:  ASTM C 618, Class F.


	B. Normal-Weight Aggregates:  ASTM C 33, Class 4S coarse aggregate, uniformly graded.  Provide aggregates from a single source with documented service record data of at least 10 years' satisfactory service in similar pavement applications and service ...
	1. Maximum Coarse-Aggregate Size:  1T1-1/2 inches1T nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  ASTM C 94/C 94M.
	D. Air-Entraining Admixture:  ASTM C 260.
	E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.


	2.5 CURING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 1T9 oz./sq. yd.1T dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete.
	1. Available Products:
	a. Axim Concrete Technologies; Cimfilm.
	b. Burke by Edeco; BurkeFilm.
	c. ChemMasters; Spray-Film.
	d. Conspec Marketing & Manufacturing Co., Inc.; Aquafilm.
	e. Dayton Superior Corporation; Sure Film.
	f. Euclid Chemical Company (The); Eucobar.
	g. Kaufman Products, Inc.; Vapor Aid.
	h. Lambert Corporation; Lambco Skin.
	i. L&M Construction Chemicals, Inc.; E-Con.
	j. MBT Protection and Repair, ChemRex Inc.; Confilm.
	k. Meadows, W. R., Inc.; Sealtight Evapre.
	l. Metalcrete Industries; Waterhold.
	m. Nox-Crete Products Group, Kinsman Corporation; Monofilm.
	n. Sika Corporation, Inc.; SikaFilm.
	o. Symons Corporation; Finishing Aid.
	p. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist.


	E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.
	1. Available Products:
	a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
	b. Burke by Edoko; Aqua Resin Cure.
	c. ChemMasters; Safe-Cure Clear.
	d. Conspec Marketing & Manufacturing Co., Inc.; W.B. Resin Cure.
	e. Dayton Superior Corporation; Day Chem Rez Cure (J-11-W).
	f. Euclid Chemical Company (The); Kurez DR VOX.
	g. Kaufman Products, Inc.; Thinfilm 420.
	h. Lambert Corporation; Aqua Kure-Clear.
	i. L&M Construction Chemicals, Inc.; L&M Cure R.
	j. Meadows, W. R., Inc.; 1100 Clear.
	k. Nox-Crete Products Group, Kinsman Corporation; Resin Cure E.
	l. Symons Corporation; Resi-Chem Clear.
	m. Tamms Industries Inc.; Horncure WB 30.
	n. Unitex; Hydro Cure 309.
	o. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100.



	2.6 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	1. If an asphaltic fiber joint filler is utilized, provide an acceptable polyethylene bond breaker tape where joint sealant is indicated.

	B. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing admixtures; color stable, nonfading, and resistant to lime and other alkalis, integral color to be used where called for on Drawings.
	1. Available Manufacturers:
	a. Bayer Corporation.
	b. ChemMasters.
	c. Conspec Marketing & Manufacturing Co., Inc.
	d. Davis Colors.
	e. Elementis Pigments, Inc.
	f. Hoover Color Corporation.
	g. Lambert Corporation.
	h. Scofield, L. M.Company.
	i. Solomon Colors.

	2. Color:  As selected by Landscape Architect from manufacturer's full range.

	C. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to requirements, and as follows:
	1. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.

	D. Chemical Surface Retarder:  Water-soluble, liquid-set retarder with color dye, for horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to a depth of 1T1/8 to 1/4 inch1T.
	1. Available Products:
	a. Burke by Edeco; True Etch Surface Retarder.
	b. ChemMasters; Exposee.
	c. Conspec Marketing & Manufacturing Co., Inc.; Delay S.
	d. Euclid Chemical Company (The); Surface Retarder S.
	e. Kaufman Products, Inc.; Expose.
	f. Metalcrete Industries; Surftard.
	g. Nox-Crete Products Group, Kinsman Corporation; Crete-Nox TA.
	h. Scofield, L. M. Company; Lithotex.
	i. Sika Corporation, Inc.; Rugasol-S.
	j. Vexcon Chemicals, Inc.; Certi-Vex Envioset.



	2.7 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete mixture designs for the trial batch method.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days):  1T4000 psi1T.
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45.
	3. Slump Limit:  1T4 inches1T, plus or minus 1T1 inch1T.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content:  5-1/2 percent plus or minus 1.5 percent for 1T1-1/2-inch1T nominal maximum aggregate size.

	D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use high-range, high-range, water-reducing and retarding admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.

	F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement according to ACI 301 requirements for concrete exposed to deicing chemicals.
	1. Fly Ash or Pozzolan:  15 percent.

	G. Color Pigment:  Add color pigment to concrete mixture according to manufacturer's written instructions and to result in hardened concrete color consistent with approved mockup.

	2.8 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 1T85 deg F1T and 1T90 deg F1T, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 1T90 deg F1T, reduce mixing and delivery time to 60 minutes.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete pavements with equipment not exceeding design loads for existing roof deck.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 1T3 mph1T.
	2. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1T1/2 inch1T require correction according to requirements in Division 31 Section "Earth Moving."

	C. Proceed with concrete pavement operations only after nonconforming conditions have been corrected and subgrade is ready to receive pavement.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concre...
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before placement.  Set mats for a minimum 1T2-i...

	3.5 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, unless otherwise indicated.
	1. When joining existing pavement, place transverse joints to align with previously placed joints, unless otherwise indicated.

	B. Construction Joints:  Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.
	1. Continue steel reinforcement across construction joints, unless otherwise indicated.  Do not continue reinforcement through sides of pavement strips, unless otherwise indicated.
	2. Provide tie bars at sides of pavement strips where indicated.
	3. Butt Joints:  Use epoxy bonding adhesive at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys, unless otherwise indicated.  Embed keys at least 1T1-1/2 inches1T into concrete.
	5. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt-coat one-half of dowel length to prevent concrete bonding to one side of joint.

	C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 1T50 feet1T, unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1T1/2 inch1T or more than 1T1 inch1T below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. Protect top edge of joint filler during concrete placement with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

	D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows to match jointing of existing adj...
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 1T1/4-inch1T radius.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover mar...
	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1T1/8-inch-1T wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before deve...
	3. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

	E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 1T1/4-inch1T radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

	3.6 CONCRETE PLACEMENT
	A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.
	F. Do not add water to fresh concrete after testing.
	G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	I. Place concrete in two operations; strike off initial pour for entire width of placement and to the required depth below finish surface.  Lay welded wire fabric or fabricated bar mats immediately in final position.  Place top layer of concrete, stri...
	1. Remove and replace concrete that has been placed for more than 15 minutes without being covered by top layer, or use bonding agent if approved by Architect.

	J. Screed pavement surfaces with a straightedge and strike off.
	K. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	L. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When air temperature has fallen to or is expected to fall below 1T40 deg F1T, uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 1T50 deg F1T and not more than 1T80 deg F1T at point of placem...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mix designs.

	M. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 1T90 deg F1T at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixi...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subbase just before placing concrete.  Keep subbase moisture uniform without standing water, soft spots, or dry areas.


	3.7 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by hand floating if area is small or inacces...
	1. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-finished concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.
	2. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating float-finished concrete surface 1T1/16 to 1/8 inch1T deep with a stiff-bristled broom, perpendicular to line of traffic.


	3.8 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 1T0.2 lb/sq. ft. x h1T before and during finishing operations.  Apply according to manufacturer's written instru...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:
	1. Moist Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 1T12-inch1T lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 1T12 inches1T, and sealed by waterproof tape or adhesive.  Immediat...
	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...


	3.9 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 and as follows:
	1. Elevation:  1T1/4 inch1T.
	2. Thickness:  Plus 1T3/8 inch1T, minus 1T1/4 inch1T.
	3. Surface:  Gap below 1T10-foot-1T long, unleveled straightedge not to exceed 1T1/4 inch1T.
	4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1T1 inch1T.
	5. Vertical Alignment of Tie Bars and Dowels:  1T1/4 inch1T.
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1T1/2 inch1T.
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1T1/4 inch per 12 inches1T.
	8. Joint Spacing:  1T3 inches1T.
	9. Contraction Joint Depth:  Plus 1T1/4 inch1T, no minus.
	10. Joint Width:  Plus 1T1/8 inch1T, no minus.


	3.10 FIELD QUALITY CONTROL
	A. Testing Agency:  The Owner will engage and pay for a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.  The Contractor shall be responsible for coordinating with the Testing Agency ...
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain at least 1 composite sample for each 1T100 cu. yd.1T or fraction thereof of each concrete mix placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mix.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mix.
	4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 1T40 deg F1T and below and when 1T80 deg F1T and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 2 specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from 2 specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by more...
	D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name ...
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.11 REPAIRS AND PROTECTION
	A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply with requirements in this Section.
	B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement concrete bonded to pavement with epoxy adhesive.
	C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after placement.  When construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and spillage of materials as they occur.
	D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  Sweep concrete pavement not more than two days before date scheduled for Substantial Completion inspections.



	321373 CONCRETE PAVING JOINT SEALANTS_FL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Supplementary and Special Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Expansion and contraction joints within cement concrete pavement.

	B. Related Sections include the following:
	1. Division 32 Section "Concrete Paving" for constructing joints in concrete pavement.


	1.3 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Verification:  For each type and color of joint sealant required.  Install joint-sealant samples in 1T1/2-inch-1T wide joints formed between two 1T6-inch-1T long strips of material matching the appearance of exposed surfaces adjacent to...
	C. Product Certificates:  For each type of joint sealant and accessory, signed by product manufacturer.
	D. Qualification Data:  For Installer.
	E. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility and adhesion with joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation needed for adhesion.

	F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for sealants.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.
	B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer.
	C. Product Testing:  Obtain test results for "Product Test Reports" Paragraph in "Submittals" Article from a qualified testing agency based on testing of current sealant products within a 36-month period preceding the Notice to Proceed with the Work.
	1. Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 for testing indicated, as documented according to ASTM E 548.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in original unopened containers or bundles with labels indicating manufacturer, product name and designation, color, expiration date, pot life, curing time, and mixing instructions for multicomponent materials.
	B. Store and handle materials to comply with manufacturer's written instructions to prevent their deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.

	1.6 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer.
	2. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 1T40 deg F1T.
	3. When joint substrates are wet or covered with frost.
	4. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	5. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products listed in other Part 2 articles.

	2.2 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based o...
	B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.3 COLD-APPLIED JOINT SEALANTS
	A. Multicomponent Jet-Fuel-Resistant Sealant for Concrete:  Pourable, chemically curing elastomeric formulation complying with the following requirements for formulation and with ASTM C 920 for type, grade, class, and uses indicated:
	1. Urethane Formulation:  Type M; Grade P; Class 12-1/2; Uses T, M, and, as applicable to joint substrates indicated, O.
	a. Available Products:
	1) Pecora Corporation; Urexpan, Dynatred.
	2) Sonneborn, Div. of ChemRex, Inc.; Sonolastic SL 2.



	B. Single-Component Jet-Fuel-Resistant Urethane Sealant for Concrete:  Single-component, pourable, coal-tar-modified, urethane formulation complying with ASTM C 920 for Type S; Grade P; Class 25; Uses T, M, and, as applicable to joint substrates indic...
	1. Available Products:
	a. Sonneborn, Div. of ChemRex, Inc.; Sonolastic SL 1.
	b. Tremco Sealant/Waterproofing Division; Vulkem 45SSL.



	2.4 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by joint-sealant manufacturer based on field experi...
	B. Round Backer Rods for Cold- and Hot-Applied Sealants:  ASTM D 5249, Type 1, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.
	C. Backer Strips for Cold- and Hot-Applied Sealants:  ASTM D 5249; Type 2; of thickness and width required to control sealant depth, prevent bottom-side adhesion of sealant, and fill remainder of joint opening under sealant.
	D. Round Backer Rods for Cold-Applied Sealants:  ASTM D 5249, Type 3, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.

	2.5 PRIMERS
	A. Primers:  Product recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.
	B. Joint Priming:  Prime joint substrates where indicated or where recommended in writing by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacture...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install backer materials of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of backer materials.
	2. Do not stretch, twist, puncture, or tear backer materials.
	3. Remove absorbent backer materials that have become wet before sealant application and replace them with dry materials.

	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses provided for each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and...
	1. Remove excess sealants from surfaces adjacent to joint.
	2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not discolor sealants or adjacent surfaces.

	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions, unless otherwise indicated.
	G. Provide recessed joint configuration for silicone sealants of recess depth and at locations indicated.

	3.4 CLEANING
	A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...



	329200 TURF AND GRASSES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General, Supplementary and Special Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Seeding.
	2. Sodding.
	3. Lawn renovation.
	4. Erosion-control material(s).
	5. Grass paving.

	B. Related Sections:
	1. Division 31 Section "Site Clearing" for topsoil stripping and stockpiling.
	2. Division 31 Section "Earth Moving" for excavation, filling and backfilling, and rough grading.


	1.3 DEFINITIONS
	A. Finish Grade:  Elevation of finished surface of planting soil.
	B. Planting Soil:  Native or imported topsoil, manufactured topsoil, or surface soil modified to become topsoil; mixed with soil amendments.
	C. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface of a fill or backfill immediately beneath planting soil.
	D. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture stating the botanical and common name and percentage by weight of each species and variety, and percentage of purity, germination, and weed seed.  Include the y...
	1. Certification of each seed mixture for turfgrass sod, identifying source, including name and telephone number of supplier.

	C. Qualification Data:  For qualified landscape Installer.
	D. Product Certificates:  For soil amendments and fertilizers, from manufacturer.
	E. Material Test Reports:  For existing surface soil.
	F. Samples for Verification:  For each of the following:
	1. Erosion Control Blanket:  1T12 by 12 inches1T.
	2. Turf Reinforcement Mat:  1T12 by 12 inches1T.

	G. Planting Schedule:  Indicating anticipated planting dates for each type of planting.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful lawn and meadow establishment.
	1. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when planting is in progress.
	2. Maintenance Proximity:  Not more than two hours' normal travel time from Installer's place of business to Project site.

	B. Soil-Testing Laboratory Qualifications:  An independent laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be performed.
	C. Topsoil Analysis:  UFurnish soil analysis by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious material; pH; and mineral and plant-nutrient co...
	1. Report suitability of topsoil for lawn growth.  State-recommended quantities of nitrogen, phosphorus, and potash nutrients and soil amendments to be added to produce satisfactory topsoil.

	D. Preinstallation Conference:  Conduct conference at Project site.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Seed:  Deliver seed in original sealed, labeled, and undamaged containers.
	B. Sod:  Harvest, deliver, store, and handle sod according to requirements in TPI's "Specifications for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" in its "Guideline Specifications to Turfgrass Soddin...

	1.7 PROJECT CONDITIONS
	A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods with initial maintenance periods to provide required maintenance from date of Substantial Completion.
	1. Spring Planting:  March 1PstP – April 30th.
	2. Fall Planting:  September 1PstP – October 15PthP.

	B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit.

	1.8 MAINTENANCE SERVICE
	A. Initial Lawn Maintenance Service:  Provide full maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is planted and continue until acceptable lawn is established, b...
	1. Seeded Lawns:  60 days from date of Project Substantial Completion.
	a. When initial maintenance period has not elapsed before end of planting season, or if lawn is not fully established, continue maintenance during next planting season.

	2. Sodded Lawns:  60 days from date of Project Substantial Completion.



	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 95 percent germination, not less than 85 percent pure seed, and not more than 0.5 percent weed seed:
	1. Sun and Partial Shade:  Proportioned by weight as follows:
	a. 85 percent blend three species of Turf Type Tall Fescues.
	b. 15 percent Kentucky Bluegrass (Poa pratensis).



	2.2 TURFGRASS SOD
	A. Turfgrass Sod:  Certified, complying with TPI's "Specifications for Turfgrass Sod Materials" in its "Guideline Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, strongly rooted, and capable of vigorou...
	B. Turfgrass Species:  Sod of grass species as follows, with not less than 95 percent germination, not less than 85 percent pure seed, and not more than 0.5 percent weed seed:
	1. Full Sun:  Blend of three “fine blade turf type” Tall Fescue cultivars acceptable to the Architect.


	2.3 TOPSOIL
	A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 2 percent organic material content; free of stones 1T1 inch1T or larger in any dimension and other extraneous materials harmful to plant growth.
	1. Topsoil Source:  Reuse surface soil stockpiled on-site.  Verify suitability of stockpiled surface soil to produce topsoil.  Clean surface soil of roots, plants, sod, stones, clay lumps, and other extraneous materials harmful to plant growth.
	a. Supplement with imported or manufactured topsoil from off-site sources when quantities are insufficient.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 1T4 inches1T deep; do not obta...



	2.4 INORGANIC SOIL AMENDMENTS
	A. Lime:  ASTM C 602, agricultural limestone containing a minimum of 80 percent calcium carbonate equivalent and as follows:
	1. Class:  T, with a minimum of 99 percent passing through 1TNo. 81T sieve and a minimum of 75 percent passing through 1TNo. 601T sieve.


	2.5 PLANTING ACCESSORIES
	A. Selective Herbicides:  EPA registered and approved, of type recommended by manufacturer for application.

	2.6 FERTILIZER
	A. 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 comp...
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing agency.


	2.7 MULCHES
	A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.
	B. Asphalt Emulsion:  ASTM D 977, Grade SS-1; nontoxic and free of plant-growth or germination inhibitors.

	2.8 EROSION-CONTROL MATERIALS
	A. Erosion-Control Blankets:  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a photodegradable plastic mesh.  Include manufacturer's recommended steel wire staples, 1T6 inches1T long.
	B. Turf Reinforcement Mat:  North American Green P550 or a closely similar product acceptable to the Architect.

	2.9 PLANTING SOIL MIX
	A. Planting Soil Mix:  Topsoil mixed with the following soil amendments and fertilizers in the following quantities:
	1. Weight of Lime per 1T1000 Sq. Ft.1T:  As determined by Soil Test.
	2. Weight of Sulfur per 1T1000 Sq. Ft.1T:  As determined by Soil Test..
	3. Weight of Commercial Fertilizer per 1T1000 Sq. Ft.1T:  As determined by Soil Test.


	2.10 GRASS-PAVING MATERIALS
	A. Grass Paving:  Cellular, non-biodegradable plastic mats, designed to contain small areas of soil and enhance the ability of turf to support vehicular and pedestrian traffic, of 1T1-inch1T nominal mat thickness.  Include manufacturer's recommended a...
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Invisible Structures, Inc.; Grasspave2 or a comparable product by one of the following:
	a. Grid Technologies, Inc.; Netlon 50.
	b. Invisible Structures, Inc.; Grasspave2.
	c. NDS, Inc.; Grassroad Paver8 Plus.
	d. Presto Products Company, a business of Alcoa; Geoblock Porous Pavement System.
	e. RK Manufacturing, Inc.; Grassy Pavers.


	B. Base Course:  Sound crushed stone or gravel complying with Division 31 Section "Earth Moving" for base-course material.
	C. Sand:  Sound, sharp, washed, natural sand or crushed stone complying with gradation requirements in ASTM C 33 for fine aggregate.
	D. Proprietary Growing Mix:  As submitted and acceptable to Architect.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive lawns and grass for compliance with requirements and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	1. Protect grade stakes set by others until directed to remove them.

	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 and walkways.

	3.3 LAWN PREPARATION
	A. Limit lawn subgrade preparation to areas to be planted.
	B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 1T6 inches1T.  Remove stones larger than 1T1 inch1T in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil mix.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime with dry soil before mixing fertilizer.

	2. Spread planting soil mix to a depth of 1T6 inches1T but not less than required to meet finish grades after light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.
	a. Spread approximately 1/2 the thickness of planting soil mix over loosened subgrade.  Mix thoroughly into top 1T2 inches1T of subgrade.  Spread remainder of planting soil mix.
	b. Reduce elevation of planting soil to allow for soil thickness of sod.


	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 1T6 inches1T.  Apply soil amendments and fertilizers according to planting soil mix proportions and mix thoroughly into top 1T4 inches1T of soil.  Till soil to a homogeneous mixture of fine texture.
	a. Apply fertilizer directly to surface soil before loosening.

	3. Remove stones larger than 1T1 inch1T in 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 1T1/2 inch1T of finish elevation.  Roll and rake, remove ridges, and fill depressions to meet finish grades....
	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. Before planting, restore areas if eroded or otherwise disturbed after finish grading.

	3.4 PREPARATION FOR EROSION-CONTROL MATERIALS
	A. Prepare area as specified in "Lawn Preparation" Article.
	B. For erosion-control blanket and turf reinforcement mat, install from top of slope, working downward, and as recommended by material manufacturer for site conditions.  Fasten as recommended by material manufacturer.
	C. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.5 PREPARATION FOR GRASS-PAVING MATERIALS
	A. Reduce subgrade elevation soil to allow for thickness of grass-paving system.  Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine texture.  Grade so that installed paving is within plus or minus 1T1/2 inch1T of finis...
	B. Install base course and proprietary growing mix as recommended by paving-material manufacturer for site conditions; comply with details shown on Drawings.  Compact according to paving-material manufacturer's written instructions.
	C. Install paving mat and fasten according to paving-material manufacturer's written instructions.
	D. Before planting, fill cells of paving mat with proprietary growing mix and compact according to manufacturer's written instructions.
	E. Moisten prepared area before planting if surface is dry.  Water thoroughly and allow surface to dry before planting.  Do not create muddy soil.

	3.6 SEEDING
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 1T5 mph1T.  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.
	2. Do not seed against existing trees.  Limit extent of seed to outside edge of planting saucer.

	B. Sow grass seed at a total rate of 1T7 to 8 lb/1000 sq. ft.
	C. Rake seed lightly into top 1T1/8 inch1T of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas with erosion-control mats where shown, installed and anchored according to manufacturer's written instructions.
	E. Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch.  Spread uniformly at a minimum rate of 1T2 tons/acre1T to form a continuous blanket 1T1-1/2 inches1T in loose depth over seeded areas.  Spread by hand, blower, or other su...
	1. Bond straw mulch by spraying with asphalt emulsion at a rate of 1T10 to 13 gal./1000 sq. ft.1T.  Take precautions to prevent damage or staining of structures or other plantings adjacent to mulched areas.  Immediately clean damaged or stained areas.


	3.7 SODDING
	A. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen or muddy.
	B. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do not stretch or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  Avoid damage to subgrade or sod during installation.  Tamp and roll ...
	1. Lay sod across angle of slopes exceeding 1:3.
	2. Anchor sod on slopes exceeding 1:6 with wood pegs spaced as recommended by sod manufacturer but not less than 2 anchors per sod strip to prevent slippage.

	C. Saturate sod with fine water spray within two hours of planting.  During first week after planting, water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1T1-1/2 inches1T below sod.

	3.8 LAWN RENOVATION
	A. Renovate existing lawn.
	B. Renovate existing lawn damaged by Contractor's operations, such as storage of materials or equipment and movement of vehicles.
	1. Reestablish lawn where settlement or washouts occur or where minor regrading is required.
	2. Provide new topsoil as required.

	C. Remove sod and vegetation from diseased or unsatisfactory lawn areas; do not bury in soil.
	D. Remove topsoil containing foreign materials resulting from Contractor's operations, including oil drippings, fuel spills, stone, gravel, and other construction materials, and replace with new topsoil.
	E. Mow, dethatch, core aerate, and rake existing lawn.
	F. Remove weeds before seeding.  Where weeds are extensive, apply selective herbicides as required.  Do not use pre-emergence herbicides.
	G. Remove waste and foreign materials, including weeds, soil cores, grass, vegetation, and turf, and legally dispose of them off Owner's property.
	H. Till stripped, bare, and compacted areas thoroughly to a soil depth of 1T6 inches1T.
	I. Apply soil amendments and initial fertilizers required for establishing new lawns and mix thoroughly into top 1T4 inches1T of existing soil.  Provide new planting soil to fill low spots and meet finish grades.
	J. Apply seed and protect with straw mulch as required for new lawns.
	K. Water newly planted areas and keep moist until new lawn is established.

	3.9 LAWN MAINTENANCE
	A. Maintain and establish lawn by watering, fertilizing, weeding, mowing, trimming, replanting, and other operations.  Roll, regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth lawn.  Provide materials and installation ...
	1. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch and anchor as required to prevent displacement.

	B. Watering:  Provide and maintain temporary piping, hoses, and lawn-watering equipment to convey water from sources and to keep lawn uniformly moist to a depth of 1T4 inches1T.
	1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch.  Lay out temporary watering system to avoid walking over muddy or newly planted areas.
	2. Water lawn with fine spray at a minimum rate of 1T1 inch1T per week unless rainfall precipitation is adequate.

	C. Mow lawn as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified height without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf growth in initial or subsequent mowings.  Do not delay mowing un...
	1. Mow grass to a height of 1T2 to 3 inches1T.

	D. Lawn Postfertilization:  Apply fertilizer after initial mowing and when grass is dry.
	1. Use fertilizer that will provide actual nitrogen of at least 1T1 lb/1000 sq. ft.1T to lawn area.


	3.10 SATISFACTORY LAWNS
	A. Lawn installations shall meet the following criteria as determined by Architect:
	1. 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 1T10 sq. ft.1T and bare spots not exceedin...
	2. Satisfactory Sodded Lawn:  At end of maintenance period, a healthy, well-rooted, even-colored, viable lawn has been established, free of weeds, open joints, bare areas, and surface irregularities.

	B. Use specified materials to reestablish lawns that do not comply with requirements and continue maintenance until lawns are satisfactory.

	3.11 CLEANUP AND PROTECTION
	A. Promptly remove soil and debris, created by lawn work, from paved areas.  Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and remove after lawn is established.
	C. Remove nondegradable erosion-control measures after grass establishment period.



	329300 PLANTS_FL
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Special Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Trees
	2. Shrubs
	3. Perennials
	4. Groundcovers

	B. Related Sections:
	1. Division 31 Section "Site Clearing" for protection of existing trees and plantings, topsoil stripping and stockpiling, and site clearing.
	2. Division 31 Section "Earth Moving" for excavation, filling, and rough grading and for subsurface aggregate drainage and drainage backfill materials.
	3. Division 32 Section "Turf and Grasses" for lawn.
	4. Division 33 Section "Subdrainage" for below-grade drainage of landscaped areas, paved areas, and wall perimeters.


	1.3 DEFINITIONS
	A. Backfill:  The earth used to replace or the act of replacing earth in an excavation.
	B. Balled and Burlapped Stock:  Exterior plants dug with firm, natural balls of earth in which they are grown, with ball size not less than sizes indicated; wrapped, tied, rigidly supported, and drum laced as recommended by ANSI Z60.1.
	C. Clump:  Where three or more young trees were planted in a group and have grown together as a single tree having three or more main stems or trunks.
	D. Container-Grown Stock:  Healthy, vigorous, well-rooted exterior plants grown in a container with well-established root system reaching sides of container and maintaining a firm ball when removed from container.  Container shall be rigid enough to h...
	E. Finish Grade:  Elevation of finished surface of planting soil.
	F. Multi-Stem:  Where three or more main stems arise from the ground from a single root crown or at a point right above the root crown.
	G. Planting Soil:  Native or imported topsoil, mixed with soil amendments.
	H. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface of a fill or backfill, before placing planting soil.
	I. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Samples for Verification:  For each of the following:
	1. Edging materials and accessories, of manufacturer's standard size, to verify color selected.

	C. Qualification Data:  For qualified landscape Installer.
	D. Product Certificates:  For each type of manufactured product, from manufacturer, and complying with the following:
	1. Manufacturer's certified analysis for standard products.
	2. Analysis of other materials by a recognized laboratory made according to methods established by the Association of Official Analytical Chemists, where applicable.

	E. Material Test Reports:  For existing surface soil and imported topsoil.
	F. Planting Schedule:  Indicating anticipated planting dates for exterior plants.
	G. Warranty:  Sample of special warranty.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful establishment of exterior plants.
	1. Installer's Field Supervision:  Require Installer to maintain an experienced full-time supervisor on Project site when planting is in progress.

	B. Soil-Testing Laboratory Qualifications:  An independent laboratory, recognized by the State Department of Agriculture, with the experience and capability to conduct the testing indicated and that specializes in types of tests to be performed.
	C. Topsoil Analysis:  Furnish soil analysis by a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; deleterious material; pH; and mineral and plant-nutrient con...
	1. Report suitability of topsoil for plant growth.  State-recommended quantities of nitrogen, phosphorus, and potash nutrients and soil amendments to be added to produce satisfactory topsoil.

	D. Provide quality, size, genus, species, and variety of exterior plants indicated, complying with applicable requirements in ANSI Z60.1, "American Standard for Nursery Stock."
	1. Selection of exterior plants purchased under allowances will be made by Architect, who will tag plants at their place of growth before they are prepared for transplanting.

	E. Tree and Shrub Measurements:  Measure according to ANSI Z60.1 with branches and trunks or canes in their normal position.  Do not prune to obtain required sizes.  Take caliper measurements 1T6 inches1T above the ground for trees up to 1T4-inch1T ca...
	F. Observation:  Architect may observe trees and shrubs either at place of growth or at site before planting for compliance with requirements for genus, species, variety, size, and quality.  Architect retains right to observe trees and shrubs further ...
	1. Notify Architect of sources of planting materials seven days in advance of delivery to site.

	G. Preinstallation Conference:  Conduct conference at Project site.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver exterior plants freshly dug.
	1. Immediately after digging up bare-root stock, pack root system in wet straw, hay, or other suitable material to keep root system moist until planting.

	B. Do not prune trees and shrubs before delivery except as approved by Architect.  Protect bark, branches, and root systems from sun scald, drying, sweating, whipping, and other handling and tying damage.  Do not bend or bind-tie trees or shrubs in su...
	C. Handle planting stock by root ball.
	D. Deliver exterior plants after preparations for planting have been completed and install immediately.  If planting is delayed more than six hours after delivery, set exterior plants and trees in shade, protect from weather and mechanical damage, and...
	1. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other acceptable material.
	2. Do not remove container-grown stock from containers before time of planting.
	3. Water root systems of exterior plants stored on-site with a fine-mist spray.  Water as often as necessary to maintain root systems in a moist condition.


	1.7 PROJECT CONDITIONS
	A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods with maintenance periods to provide required maintenance from date of Substantial Completion.
	1. Spring Planting:  March 1PstP to May 15th.
	2. Fall Planting:  October 15PthP to December 1st.

	B. Weather Limitations:  Proceed with planting only when existing and forecasted weather conditions permit planting to be performed according to manufacturer's written instructions and warranty requirements.
	C. Coordination with Lawns:  Plant trees and shrubs after finish grades are established and before planting lawns unless otherwise acceptable to Architect.
	1. When planting trees and shrubs after lawns, protect lawn areas and promptly repair damage caused by planting operations.


	1.8 WARRANTY
	A. Special Warranty:  Installer's standard form in which Installer agrees to repair or replace plantings and accessories that fail in materials, workmanship, or growth within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Death and unsatisfactory growth, except for defects resulting from lack of adequate maintenance, neglect, abuse by Owner, or incidents that are beyond Contractor's control.
	b. Structural failures including plantings falling or blowing over.
	c. Faulty operation of tree stabilization and edgings.
	d. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

	2. Warranty Periods from Date of Substantial Completion:
	a. Trees and Shrubs:  One year.
	b. Ground Cover and Plants:  One year.

	3. Include the following remedial actions as a minimum:
	a. Remove dead exterior plants immediately.  Replace immediately unless required to plant in the succeeding planting season.
	b. Replace exterior plants that are more than 25 percent dead or in an unhealthy condition at end of warranty period.
	c. A limit of one replacement of each exterior plant will be required except for losses or replacements due to failure to comply with requirements.
	d. Provide extended warranty for replaced plant materials; warranty period equal to original warranty period.



	1.9 MAINTENANCE SERVICE
	A. Initial Maintenance Service for Trees, Shrubs, Ground Cover and Plants:  Provide full maintenance by skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is planted and continue u...


	PART 2 -  PRODUCTS
	2.1 TREE AND SHRUB MATERIAL
	A. General:  Furnish nursery-grown trees and shrubs complying with ANSI Z60.1, with healthy root systems developed by transplanting or root pruning.  Provide well-shaped, fully branched, healthy, vigorous stock free of disease, insects, eggs, larvae, ...
	B. Provide trees and shrubs of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types and form of trees and shrubs required.  Trees and shrubs of a larger size may be used if acceptable to Architect, with a proportionate increa...
	C. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, which shall begin at root flare according to ANSI Z60.1.  Root flare shall be visible before planting.
	D. Label each tree and shrub with securely attached, waterproof tag bearing legible designation of botanical and common name.
	E. If formal arrangements or consecutive order of trees or shrubs is shown, select stock for uniform height and spread, and number label to assure symmetry in planting.

	2.2 SHADE AND FLOWERING TREES
	A. Type 1 or Type 2 (Slower Growth) Shade Trees:  Single-stem trees with straight trunk, well-balanced crown, and intact leader, of height and caliper indicated, complying with ANSI Z60.1 for type of trees required.
	1. Provide balled and burlapped trees.
	2. Branching Height:  One-half of tree height.

	B. Small Upright Trees:  Branched or pruned naturally according to species and type, with relationship of caliper, height, and branching according to ANSI Z60.1; stem form as follows:
	1. Stem Form:  Single trunk or multi-trunk clump as indicated.
	2. Provide balled and burlapped trees.

	C. Small Spreading Trees:  Branched or pruned naturally according to species and type, with relationship of caliper, height, and branching according to ANSI Z60.1; stem form as follows:
	1. Stem Form:  Single trunk or multi-stem clump as indicated.
	2. Provide balled and burlapped trees.


	2.3 DECIDUOUS SHRUBS
	A. Form and Size:  Shrubs with not less than the minimum number of canes required by and measured according to ANSI Z60.1 for type, shape, and height of shrub.
	1. Shrub sizes indicated are sizes after pruning.
	2. Provide balled and burlapped or container-grown shrubs as indicated.
	3. Provide balled and burlapped trees.


	2.4 GROUND COVER PLANTS
	A. Ground Cover:  Provide ground cover of species indicated, established and well rooted in pots or similar containers, and complying with ANSI Z60.1 and the following requirements:

	2.5 PLANTS
	A. Perennials:  Provide healthy, field-grown plants from a commercial nursery, of species and variety shown or listed, complying with requirements in ANSI Z60.1.

	2.6 TOPSOIL
	A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 4 percent organic material content; free of stones 1T1 inch1T or larger in any dimension and other extraneous materials harmful to plant growth. Stones shall not exceed 10% by volume.
	1. Topsoil Source:  Import topsoil or manufactured topsoil from off-site sources.  Obtain topsoil displaced from naturally well-drained construction or mining sites where topsoil occurs at least 1T4 inches1T deep; do not obtain from bogs or marshes.


	2.7 INORGANIC SOIL AMENDMENTS
	A. Aluminum Sulfate:  Commercial grade, unadulterated.

	2.8 ORGANIC SOIL AMENDMENTS
	A. 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 1T1/2-inch1T sieve; soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 perc...
	1. Organic Matter Content:  50 to 60 percent of dry weight.
	2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-separated or compostable mixed solid waste.

	B. Peat:  Sphagnum peat moss, partially decomposed, finely divided or granular texture, with a pH range of 3.4 to 4.8.
	C. Manure:  Well-rotted, composted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plan...

	2.9 FERTILIZER
	A. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:
	1. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil reports from a qualified soil-testing agency.


	2.10 MULCHES
	A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and shrubs, consisting of one of the following:
	1. Type:  Shredded pine bark.


	2.11 TREE STABILIZATION MATERIALS
	A. Stakes and Guys:
	1. Upright and Guy Stakes:  Rough-sawn, sound, new hardwood, redwood, or pressure-preservative-treated softwood, free of knots, holes, cross grain, and other defects, 1T2-by-2-inch nominal1T by length indicated, pointed at one end.
	2. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes or compression springs.


	2.12 MISCELLANEOUS PRODUCTS
	A. Antidesiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to manufacturer's written instructions.
	B. Trunk-Wrap Tape:  Two layers of crinkled paper cemented together with bituminous material, 1T4-inch-1T wide minimum, with stretch factor of 33 percent.

	2.13 PLANTING SOIL MIX
	A. Planting Soil Mix:  Mix topsoil with the following soil amendments and fertilizers in the following quantities:
	1. Ratio of Loose Compost to Topsoil by Volume:  1:4.
	2. Ratio of Loose Peat to Topsoil by Volume:  1:4.
	3. Weight of Aluminum Sulfate per 1T1000 Sq. Ft.1T:  As recommended by soil test.
	4. Weight of Slow-Release Fertilizer per 1T1000 Sq. Ft.1T:  As recommended by soil test.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to receive exterior plants for compliance with requirements and conditions affecting installation and performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, and lawns and existing exterior plants 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 and walkways.
	C. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, outline areas, adjust locations when requested, and obtain Architect's acceptance of layout before planting.  Make minor adjustments as required.
	D. Lay out exterior plants at locations directed by Architect.  Stake locations of individual trees and shrubs and outline areas for multiple plantings.
	E. Trunk Wrapping:  Inspect tree trunks for injury, improper pruning, and insect infestation; take corrective measures required before wrapping.  Wrap trees of 1T2-inch1T caliper and larger with trunk-wrap tape.  Start at base of trunk and spiral cove...
	F. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging, handling, and transportation.
	1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery before moving and again two weeks after planting.

	G. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from wind and other damage during digging, handling, and transportation.

	3.3 PLANTING BED ESTABLISHMENT
	A. Loosen subgrade of planting beds to a minimum depth of 1T4 inches1T.  Remove stones larger than 1T1 inch1T in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	1. Thoroughly blend planting soil mix off-site before spreading or spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend planting soil mix.
	a. Delay mixing fertilizer with planting soil if planting will not proceed within a few days.
	b. Mix lime with dry soil before mixing fertilizer.

	2. Spread planting soil mix to a depth of 1T12 inches1T but not less than required to meet finish grades after natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or excessively wet.
	a. Spread approximately one-half the thickness of planting soil mix over loosened subgrade.  Mix thoroughly into top 1T2 inches1T of subgrade.  Spread remainder of planting soil mix.


	B. Finish Grading:  Grade planting beds to a smooth, uniform surface plane with loose, uniformly fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades.
	C. Before planting, restore planting beds if eroded or otherwise disturbed after finish grading.

	3.4 EXCAVATION FOR TREES AND SHRUBS
	A. Pits and Trenches:  Excavate circular pits with sides sloped inward.  Trim base leaving center area raised slightly to support root ball and assist in drainage.  Do not further disturb base.  Scarify sides of plant pit smeared or smoothed during ex...
	1. Excavate approximately three times as wide as ball diameter for balled and burlapped stock.

	B. Subsoil removed from excavations may not be used as backfill.
	C. Obstructions:  Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs are encountered in excavations.
	1. Hardpan Layer:  Drill 1T6-inch-1T diameter holes, 1T24 inches1T apart, into free-draining strata or to a depth of 1T10 feet1T, whichever is less, and backfill with free-draining material.

	D. Drainage:  Notify Architect if subsoil conditions evidence unexpected water seepage or retention in tree or shrub pits.
	E. Fill excavations with water and allow to percolate away before positioning trees and shrubs.

	3.5 TREE AND SHRUB PLANTING
	A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.
	B. Set balled and burlapped stock plumb and in center of pit or trench with top of root ball flush with adjacent finish grades.
	1. Remove burlap and wire baskets from tops of root balls and partially from sides, but do not remove from under root balls.  Remove pallets, if any, before setting.  Do not use planting stock if root ball is cracked or broken before or during plantin...
	2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly before placing remainder of backfill.  Repeat watering until no more wat...

	C. Set container-grown stock plumb and in center of pit or trench with top of root ball flush with adjacent finish grades.
	1. Carefully remove root ball from container without damaging root ball or plant.
	2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly before placing remainder of backfill.  Repeat watering until no more wat...

	D. Organic Mulching:  Apply 1T2-inch1T minimum thickness of organic mulch extending 1T12 inches1T beyond edge of planting pit or trench.  Do not place mulch within 1T3 inches1T of trunks or stems.
	E. Trunk Wrapping:  Inspect tree trunks for injury, improper pruning, and insect infestation; take corrective measures required before wrapping.  Wrap trees of 1T2-inch1T caliper and larger with trunk-wrap tape.  Start at base of trunk and spiral cove...

	3.6 TREE AND SHRUB PRUNING
	A. Remove only dead, dying, or broken branches.  Do not prune for shape.
	B. Prune, thin, and shape trees and shrubs according to standard horticultural practice.  Prune trees to retain required height and spread.  Unless otherwise indicated by Architect, do not cut tree leaders; remove only injured or dead branches from fl...

	3.7 TREE STABILIZATION
	A. Trunk Stabilization:  Unless otherwise indicated, provide trunk stabilization as follows:
	1. Upright Staking and Tying:  Stake trees of 1T2- through 5-inch1T caliper.  Stake trees of less than 1T2-inch1T caliper only as required to prevent wind tip-out.  Use a minimum of 2 stakes of length required to penetrate at least 1T18 inches1T below...
	2. Use 2 stakes for trees up to 1T12 feet1T high and 1T2-1/2 inches1T or less in caliper; 3 stakes for trees less than 1T14 feet1T high and up to 1T4 inches1T in caliper.  Space stakes equally around trees.
	3. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.


	3.8 PLANTING BED MULCHING
	A. Mulch backfilled surfaces of planting beds and other areas indicated.  Provide mulch ring around trees in lawn areas.
	1. Organic Mulch:  Apply 1T2-inch minimum1T thickness of organic mulch, and finish level with adjacent finish grades.  Do not place mulch against plant stems.


	3.9 EDGING INSTALLATION
	A. Aluminum Edging:  Install aluminum edging where indicated according to manufacturer's written instructions.  Anchor with aluminum stakes spaced approximately 1T36 inches1T apart, driven below top elevation of edging.

	3.10 PLANT MAINTENANCE
	A. Tree and Shrub Maintenance:  Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, restoring planting saucers, adjusting and repairing stakes and guy supports, and resetting to proper grades or vertical position, as required t...
	B. Ground Cover and Plant Maintenance:  Maintain and establish plantings by watering, weeding, fertilizing, mulching, and other operations as required to establish healthy, viable plantings.

	3.11 CLEANUP AND PROTECTION
	A. During planting, keep adjacent paving and construction clean and work area in an orderly condition.
	B. Protect exterior plants from damage due to landscape operations, operations by other contractors and trades, and others.  Maintain protection during installation and maintenance periods.  Treat, repair, or replace damaged plantings.

	3.12 DISPOSAL
	A. Disposal:  Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and debris, and legally dispose of them off Owner's property.



	334100 STORM UTILITY DRAINAGE PIPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Special Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipe and fittings.
	2. Nonpressure transition couplings.
	3. Cleanouts.
	4. Drains.
	5. Pipe outlets.
	6. Downspout boot with integral cleanout


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:
	1. Manholes:  Include plans, elevations, sections, details, frames, and covers.
	2. Terrace drains, stormwater inlets, junction boxes, pipe outlets and cleanouts.  Include plans, elevations, sections, details, frames, covers, and grates.

	C. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer.
	D. Field quality-control reports.

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Do not store plastic drainage structures, pipe, and fittings in direct sunlight.
	B. Protect pipe, pipe fittings, and seals from dirt and damage.
	C. Handle manholes according to manufacturer's written rigging instructions.
	D. Handle stormwater inlets according to manufacturer's written rigging instructions.


	PART 2 -  PRODUCTS
	2.1 PE PIPE AND FITTINGS
	A. Corrugated PE Drainage Pipe and Fittings 1TNPS 3 to NPS 101T:  AASHTO M 252M, Type S, with smooth waterway for coupling joints.
	1. Silttight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket material that mates with tube and fittings.

	B. Corrugated PE Pipe and Fittings 1TNPS 12 to NPS 601T:  AASHTO M 294M, Type S, with smooth waterway for coupling joints.
	1. Silttight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket material that mates with pipe and fittings.


	2.2 CONCRETE PIPE AND FITTINGS
	A. Reinforced-Concrete Sewer Pipe and Fittings:  1TASTM C 761T.
	1. Bell-and-spigot or tongue-and-groove ends and gasketed joints with 1TASTM C 4431T, rubber gaskets
	2. Class III, Wall B.


	2.3 NONPRESSURE TRANSITION COUPLINGS
	A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground nonpressure piping.  Include ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism ...
	B. Sleeve Materials:
	1. For Concrete Pipes:  1TASTM C 4431T, rubber.
	2. For Cast-Iron Soil Pipes:  ASTM C 564, rubber.
	3. For Fiberglass Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
	4. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
	5. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials being joined.

	C. Shielded, Flexible Couplings:
	1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	a. Cascade Waterworks Mfg.
	b. Dallas Specialty & Mfg. Co.
	c. Mission Rubber Company; a division of MCP Industries, Inc.

	2. Description:  ASTM C 1460, elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on each end.


	2.4 CLEANOUTS
	A. Cast-Iron Cleanouts:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Josam Company.
	b. MIFAB, Inc.
	c. Smith, Jay R.  Mfg. Co.
	d. Tyler Pipe.
	e. Watts Water Technologies, Inc.
	f. Zurn Specification Drainage Operation; Zurn Plumbing Products Group.

	2. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, polished bronze cover.  Include gray-iron ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass closure plug.
	3. Top-Loading Classification(s):  Heavy Duty.
	4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe and fittings.


	2.5 CONCRETE
	A. General:  Cast-in-place concrete according to ACI 318, 1TACI 350/350R1T, and the following:
	1. Cement:  ASTM C 150, Type II.
	2. Fine Aggregate:  ASTM C 33, sand.
	3. Coarse Aggregate:  ASTM C 33, crushed gravel.
	4. Water:  Potable.

	B. Portland Cement Design Mix:  1T4000 psi1T minimum, with 0.45 maximum water/cementitious materials ratio.
	1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain.
	2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel.


	2.6 STORMWATER INLETS
	A. BMP Basin:  ROUND Precast or cast-in-place basin or Nyloplast “Drain Basin” with beehive grate and frame, size as indicated on drawings.

	2.7 PIPE OUTLETS
	A. Head Walls:  As indicated on drawings with precast or cast-in-place basin.
	B. Turf Reinforcement Basin:  Dense web of interlocking multi-lobed polypropylene threads, chemical and UV stabilized against degradation, with no bio-degradable components.

	2.8 DOWNSPOUT BOOT WITH INTEGRAL CLEANOUT
	Downspout Boot with Integral Cleanout:  Cast iron for 6x6 (or other size as indicated on Drawings) angular downspout, with factory powdercoat finish in color to be selected by Architect.  Downspout boot to have integral cleanout.  Rubber adapter as ne...


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Division 2 Section "Earthwork."

	3.2 PIPING INSTALLATION
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground storm drainage piping.  Location and arrangement of piping layout take into account design considerations.  Install piping as in...
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instru...
	C. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	D. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-jacking process of microtunneling.
	E. Install gravity-flow, nonpressure drainage piping according to the following:
	1. Install piping pitched down in direction of flow.
	2. Install piping with minimum cover as indicated.
	3. Install PE corrugated sewer piping according to ASTM D 2321.
	4. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's "Concrete Pipe Installation Manual."


	3.3 PIPE JOINT CONSTRUCTION
	A. Join gravity-flow, nonpressure drainage piping according to the following:
	1. Join corrugated PE piping according to ASTM D 3212 for push-on joints.
	2. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation Manual" for rubber-gasketed joints.
	3. Join dissimilar pipe materials with nonpressure-type flexible couplings.


	3.4 CLEANOUT INSTALLATION
	A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts open i...
	1. Use Heavy-Duty, top-loading classification cleanouts in all areas.

	B. Set cleanout frames and covers in earth in cast-in-place concrete block, 1T12 by 12 by 12 inches1T deep.  Set with tops 1T1 inch1T above surrounding earth grade.
	C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement surface.

	3.5 DRAIN INSTALLATION
	A. Install type of drains in locations indicated.
	1. Use Heavy-Duty, top-loading classification drains in all areas.

	B. Embed drains in 1T4-inch1T minimum concrete around bottom and sides.
	C. Fasten grates to drains if indicated.
	D. Set drain frames and covers with tops flush with pavement surface.
	E. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 1 inch above finished surface elsewhere unless otherwise indicated.

	3.6 STORMWATER INLET AND OUTLET INSTALLATION
	A. Construct inlets, head walls, aprons, and sides of reinforced concrete, as indicated.
	B. Set frames and grates to elevations indicated.
	C. Place turf reinforcement mat as indicated.
	D. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.

	3.7 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318.

	3.8 IDENTIFICATION
	A. Materials and their installation are specified in Division 2 Section "Earthwork." Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.
	1. Use detectable warning tape over nonferrous piping and over edges of underground structures.


	3.9 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 1T24 inches1T of backfill is in place, and again at completion of Project.
	1. Submit separate reports for each system inspection.
	2. Defects requiring correction include the following:
	a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
	b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 92.5 percent of piping diameter.
	c. Damage:  Crushed, broken, cracked, or otherwise damaged piping.
	d. Infiltration:  Water leakage into piping.
	e. Exfiltration:  Water leakage from or around piping.

	3. Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
	4. Reinspect and repeat procedure until results are satisfactory.

	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
	1. Do not enclose, cover, or put into service before inspection and approval.
	2. Test completed piping systems according to requirements of authorities having jurisdiction.
	3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' advance notice.
	4. Submit separate report for each test.
	5. Gravity-Flow Storm Drainage Piping:  Test according to requirements of authorities having jurisdiction, UNI-B-6, and the following:
	a. Exception:  Piping with soiltight joints unless required by authorities having jurisdiction.
	b. Option:  Test plastic piping according to ASTM F 1417.
	c. Option:  Test concrete piping according to 1TASTM C 9241T.


	C. Leaks and loss in test pressure constitute defects that must be repaired.
	D. Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.

	3.10 CLEANING
	A. Clean interior of piping of dirt and superfluous materials.   Flush with water.



	334600 SUBDRAINAGE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes subdrainage systems for the following:
	1. Landscaped areas.
	2. Retaining walls.

	B. Related Sections include the following:

	1.3 DEFINITIONS
	A. ABS:  Acrylonitrile-butadiene-styrene plastic.
	B. HDPE:  High-density polyethylene plastic.
	C. PE:  Polyethylene plastic.
	D. PP:  Polypropylene plastic.
	E. PS:  Polystyrene plastic.
	F. PVC:  Polyvinyl chloride plastic.
	G. Subdrainage:  Drainage system that collects and removes subsurface or seepage water.

	1.4 SUBMITTALS
	A. Product Data:  For the following:
	1. Perforated-wall pipe and fittings.
	2. Solid-wall pipe and fittings.
	3. Drainage conduits.
	4. Geotextile filter fabrics.



	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 PIPING MATERIALS
	A. Refer to the "Piping Applications" Article in Part 3 for applications of pipe, tube, fitting, and joining materials.

	2.3 PERFORATED-WALL PIPES AND FITTINGS
	A. Perforated PE Pipe and Fittings:
	1. 1TNPS 61T and Smaller:  ASTM F 405 or AASHTO M 252, Type CP; corrugated, for coupled joints.
	2. 1TNPS 81T and Larger:  ASTM F 667; AASHTO M 252, Type CP; or AASHTO M 294, Type CP; corrugated; for coupled joints.
	3. Couplings:  Manufacturer's standard, band type.


	2.4 SOLID-WALL PIPES AND FITTINGS
	A. PE Pipe and Fittings:  AASHTO M 294, Type S, corrugated, with smooth waterway, for coupled joints.
	1. Couplings:  AASHTO M 294, corrugated, band type, matching tubing and fittings.


	2.5 SPECIAL PIPE COUPLINGS
	A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for joining underground nonpressure piping.  Include ends of same sizes as piping to be joined and corrosion-resistant metal tension band and tightening mechanism o...
	1. Sleeve Materials:
	a. For Concrete Pipes:  1TASTM C 4431T, rubber.
	b. For Cast-Iron Soil Pipes:  ASTM C 564, rubber.
	c. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
	d. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe materials being joined.

	2. Shielded Flexible Couplings:  ASTM C 1460, elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant metal tension band and tightening mechanism on each end.


	2.6 CLEANOUTS
	A. Cast-Iron Cleanouts:  ASME A112.36.2M; with round-flanged, cast-iron housing; and secured, scoriated, Medium-Duty Loading class, cast-iron cover.  Include cast-iron ferrule and countersunk, brass cleanout plug.

	2.7 SOIL MATERIALS
	A. Backfill, drainage course, impervious fill, and satisfactory soil materials are specified in Division 31 Section "Earth Moving."

	2.8 GEOTEXTILE FILTER FABRICS
	A. Description:  Fabric of PP or polyester fibers or combination of both, with flow rate range from 1T110 to 330 gpm/sq. ft.1T when tested according to ASTM D 4491.
	1. Structure Type:  Nonwoven, needle-punched continuous filament.
	2. Style(s):  Flat and/or sock style as indicated.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces and areas for suitable conditions where subdrainage systems are to be installed.
	B. If subdrainage is required for landscaping, locate and mark existing utilities, underground structures, and aboveground obstructions before beginning installation and avoid disruption and damage of services.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

	3.3 PIPING APPLICATIONS
	A. Underground Subdrainage Piping:
	1. Perforated PE pipe and fittings, couplings, and coupled joints.


	3.4 CLEANOUT APPLICATIONS
	A. In Underground Subdrainage Piping:
	1. At Grade in Earth:  Cast-iron cleanouts.
	2. At Grade in Paved Areas:  Cast-iron cleanouts with brass cover and plug.


	3.5 LANDSCAPING DRAINAGE INSTALLATION
	A. Provide trench width to allow installation of drainage conduit.  Grade bottom of trench excavations to required slope, and compact to firm, solid bed for drainage system.
	B. Lay flat-style geotextile filter fabric in trench and overlap trench sides.
	C. Place supporting layer of drainage course over compacted subgrade and geotextile filter fabric, to compacted depth of not less than 1T4 inches1T.
	D. Install drainage conduits as indicated in Part 3 "Piping Installation" Article for landscaping subdrainage with horizontal distance of at least 1T6 inches1T between conduit and trench walls.  Wrap drainage conduits without integral geotextile filte...
	E. Add drainage course to top of drainage conduits.
	F. After satisfactory testing, cover drainage conduit to within 1T12 inches1T of finish grade unless otherwise indicated.
	G. Install drainage course and wrap top of drainage course with flat-style geotextile filter fabric.
	H. Fill to Grade:  Place satisfactory soil fill material over drainage course.  Place material in loose-depth layers not exceeding 1T6 inches1T.  Thoroughly compact each layer.  Fill to finish grade.

	3.6 PIPING INSTALLATION
	A. Install piping beginning at low points of system, true to grades and alignment indicated, with unbroken continuity of invert.  Bed piping with full bearing in filtering material.  Install gaskets, seals, sleeves, and couplings according to manufact...
	1. Foundation Subdrainage:  Install piping pitched down in direction of flow, at a minimum slope of 0.5 percent and with a minimum cover of 1T36 inches1T, unless otherwise indicated.
	2. Retaining-Wall Subdrainage:  When water discharges at end of wall into stormwater piping system, install piping pitched down in direction of flow, at a minimum slope of 0.5 percent and with a minimum cover of 1T36 inches1T, unless otherwise indicat...
	3. Landscaping Subdrainage:  Install piping pitched down in direction of flow, at a minimum slope of 0.5 percent and with a minimum cover of 1T36 inches1T, unless otherwise indicated.
	4. Lay perforated pipe with perforations down.
	5. Excavate recesses in trench bottom for bell ends of pipe.  Lay pipe with bells facing upslope and with spigot end entered fully into adjacent bell.

	B. Use increasers, reducers, and couplings made for different sizes or materials of pipes and fittings being connected.  Reduction of pipe size in direction of flow is prohibited.
	C. Install PE piping according to ASTM D 2321.

	3.7 PIPE JOINT CONSTRUCTION
	A. Join perforated, PE pipe and fittings with couplings for soil-tight joints according to AASHTO's "Standard Specifications for Highway Bridges," Division II, Section 26.4.2.4, "Joint Properties"; or according to ASTM D 2321.
	B. Special Pipe Couplings:  Join piping made of different materials and dimensions with special couplings made for this application.  Use couplings that are compatible with and fit materials and dimensions of both pipes.

	3.8 CLEANOUT INSTALLATION
	A. Cleanouts for Landscaping Subdrainage:
	1. Install cleanouts from piping to grade.  Locate cleanouts at beginning of piping run and at changes in direction.  Install fittings so cleanouts open in direction of flow in piping.
	2. In vehicular-traffic areas, use 1TNPS 41T cast-iron soil pipe and fittings for piping branch fittings and riser extensions to cleanout.  Set cleanout frames and covers in a cast-in-place concrete anchor, 1T18 by 18 by 12 inches1T in depth.  Set top...
	3. In nonvehicular-traffic areas, use 1TNPS 41T cast-iron pipe and fittings for piping branch fittings and riser extensions to cleanout.  Set cleanout frames and covers in a cast-in-place concrete anchor, 1T12 by 12 by 4 inches1T in depth.  Set top of...


	3.9 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect low elevations of subdrainage system to solid-wall-piping storm drainage system.

	3.10 IDENTIFICATION
	A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange for installation of green warning tapes directly over piping.
	1. Install PE warning tape or detectable warning tape over ferrous piping.
	2. Install detectable warning tape over nonferrous piping and over edges of underground structures.


	3.11 FIELD QUALITY CONTROL
	A. Testing:  After installing drainage course to top of piping, test drain piping with water to ensure free flow before backfilling.  Remove obstructions, replace damaged components, and repeat test until results are satisfactory.

	3.12 CLEANING
	A. Clear interior of installed piping and structures of dirt and other superfluous material as work progresses.  Maintain swab or drag in piping and pull past each joint as it is completed.  Place plugs in ends of uncompleted pipe at end of each day o...







