
Tucson Ear,  
 

 

 
 

   
 

 
 

 

ANDRADA POLYTECHNIC 

HIGH SCHOOL 

 

PRESENTATION HALL 

BUILDING ADDITION 

 

 

 
 

 

12960 S. HOUGHTON RD. 

TUCSON, AZ 

 
 

SWAIM PROJECT #1817.04 

DATE:  August 8, 2019 
 





Andrada Polytechnic High School  August 8, 2019 
Presentation Hall 
 

 1 

THIS PAGE INTENTIONALLY LEFT BLANK 



Andrada Polytechnic High School  August 8, 2019 
Presentation Hall 
 

 
DIVISION 1 GENERAL REQUIREMENTS 1 

DIVISION 1 - GENERAL REQUIREMENTS 
  

010100 – COMPLETION OF WORK AND SPECIAL PROVISIONS 
 

The Contractor shall provide and pay for all materials, labor services, tools, and 
other items necessary to complete the Project as specified and shown on the 
drawings.  All materials shall be new, and both workmanship and materials shall be 
of good quality.  All workmen and subcontractors shall be skilled in their trades.  The 
Contractor shall be responsible for safe, proper, and lawful construction and shall 
construct in the best and most workmanlike manner a complete project reasonably 
implied.  The Contractor shall protect the work and be responsible for any damage 
or injury due to his act or neglect.  The Contractor shall keep the premises free from 
accumulation of waste materials at all times.  Measurements must be taken on the 
job before erection or fabrication.  Extra compensation will not be allowed because 
of differences between job and drawings that have not been brought to the attention 
of the Architect in writing before starting the work.  Mention in the specifications or 
indication on the drawings of articles, materials, operations, or methods requires 
that the Contractor provide each item mentioned, perform each operation and 
provide all necessary labor, equipment, and incidentals. 

 
1. PROJECT SCHEDULE: 
 

The project shall be completed as follows: 
 

A. Substantial Completion Phase 1:  June 30, 2020 
 

2. GENERAL NOTES: 
 

A. Smoking and all other tobacco products are not allowed on campus. 
 

B. Before the project will be classified as "final completion," the 
Contractor will develop and complete a punch list.  The Owner and 
Architect will determine when the project meets "final completion."  A 
punch list must be established and completed within the project 
calendar day time frame. 

 
 END OF SECTION 
 

010300 ADDITIVE ALTERNATES 
 

This section identifies each Alternate and describes basic changes to the  Work 
only when that Alternate is made a part of the Work by specific provision in the 
Agreement. 

 
1. The scope of Work for all Alternates shall be in accordance with 

applicable Drawings and Specifications. 
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2. Each Alternate is intended to cover all of the work required for a 

complete finished job. 
 
3. Coordinate related Work and modify surrounding Work as required to 

properly and completely integrate the Alternates into the Work. 
 
4. The Base Bid and the Alternates are exclusive in their scope of work. 

 There is no overlap between or among the Base Bid and Alternates.  
The cost of any item of work shall be included only once, in the Base 
Bid or in the Alternates. 

 
The Contractor shall include in his proposal the costs to accomplish each of the 
following described items of work: 

1. Portable Dance Floor 

2. Portable Risers 
 

 END OF SECTION 
 

010400 SUPERINTENDENCE 
 

The Contractor shall keep on his work a competent superintendent satisfactory to 
Architect.  The superintendent shall not be changed except with the consent of the 
Architect, unless the superintendent proves to be unsatisfactory to the Contractor 
and ceases to be in his employ.  The superintendent shall represent the Contractor 
in his absence and all directions given to him shall be as binding as if given to the 
Contractor.  Important directions shall be confirmed in writing to the Contractor. 
Other directions shall be so confirmed on written request in each case. 

 
 END OF SECTION 
 

010410 WORK BY OTHERS 

 
The following work shall be furnished and installed by others under separate 
contract with the Owner.  Contractor shall allow access to the site and adequate 
space for storage of materials and equipment, cooperate and coordinate with Owner 
to accommodate the work within the specified time period.  Responsibility for related 
work under this contract is noted.  Where facilities are to be provided for rough-in 
only, under this contract, he shall verify requirements before proceeding with the 
work.  Such items are as follows:   
 

1. Furnishings. 
 
 END OF SECTION 
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010430 CLAIMS FOR EXTRA COST 
 
If the Contractor claims that any instructions by drawings or otherwise involve extra 
cost under this contract, he shall give the Architect written notice thereof after the 
receipt of such instructions and in any event before executing the work.  Submit a 
detailed cost breakdown with quantities and unit prices.  No such claim will be valid 
unless so made.  Cost of extra work shall be established and approved by the 
Architect before executing the work. 
 

 END OF SECTION 
 

010950 REFERENCES 
 

References to standard specifications and codes shall mean latest published edition 
at date of contract. 

 
 END OF SECTION 

 

010960 CONTRACT DOCUMENT CLARIFICATIONS 
 

Prior to commencing work, Contractor shall carefully examine the drawings, visit the 
site of work, and fully inform himself of all existing conditions and limitations 
excepting in underground and inaccessible locations.  Should the Contractor, at any 
time during the course of this project, become aware of any inconsistencies, errors, 
omissions, or conflicts in drawings, specifications, codes, ordinances, or existing 
conditions, he shall notify the Architect in writing to request clarification direction.  In 
the event of failure to so notify the Architect, the Contractor shall correct any 
deficiencies resulting therefrom as directed by the Architect at no extra cost. 

  
END OF SECTION 

 

010970 WORKMANSHIP 
 

If, in Contractor's opinion, any work is shown on drawings or specifications in such a 
manner to make it impossible to produce a high caliber of workmanship, such 
conditions shall be referred to Architect for clarification.  Failure to notify Architect of 
such conditions and proceeding with work shall be cause for rejection of work and 
must be reworked or reinstalled in acceptable manner at no extra cost to Owner.  
Should conflict occur between drawings and specifications, Contractor shall be 
deemed to have estimated the more expensive way, unless certified in writing by 
Architect.  Cutting or repairing work in place necessary because of progress of work 
or negligence of Contractor shall be paid for by the Contractor responsible for the 
work in progress or the negligence. 
 

 END OF SECTION 
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010980 PERMITS 
 

Building permits and utility connection fees shall be paid for the Owner.  All other 
permits shall be paid for by the Contractor. 
 

 END OF SECTION 

 

011000 REGULATIONS AND STANDARDS 
 

1. Conform to all codes and regulations having jurisdiction over this project, 
including International Building Code, local codes, and applicable mechanical 
and electrical codes. 

 
A. Regulations:  Comply with requirements of local laws and regulations 

covering construction and local industry standards, in the installation 
and maintenance of temporary services and facilities including but not 
limited to, the following: 

(1) Building codes, including local requirements for permits, 
testing, and inspection. 

(2) Health and safety regulations. 

(3) Utility company regulations and recommendations governing 
temporary utility services. 

(4) Police and Fire Department rules and recommendations. 

(5) Police and Rescue Squad recommendations. 

(6) Environmental protection regulations governing use of water 
and energy, and the control of dust, noise, and other 
nuisances. 

 
B. Standards: 

(1) Comply with the requirements of NFPA Code 241, "Building 
Construction and Demolition Operations", the ANSI-A10 Series 
Standards for "Safety Requirements for Construction and 
Demolition", and the NECA National Joint Guideline NJG-6 
"Temporary Job Utilities and Services." 

(2) Refer to "Guidelines for Bid Conditions for Temporary Job 
Utilities and Services", as prepared jointly by AGC and ASC for 
industry recommendations. 

 
 END OF SECTION 
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011100 DEFINITIONS 
 

"Or (approved) equal" shall mean approved as an equal in opinion of Architect prior 
to bid.  "Approved" shall mean approved in writing by Architect.  "As required" shall 
mean as required by competent construction practices.  "As acceptable" shall mean 
acceptable by Architect.  "As recommended" shall mean as recommended by 
Manufacturer. 
 

  END OF SECTION 
 

011200 CONTRACTOR'S LICENSE LAW 
 

Contractor shall comply with, and require all subcontractors to comply with, State 
and City Contractor's License Law and to be duly registered and licensed 
thereunder. 
 

 END OF SECTION 

 

011300 SPECIFICATION HEADINGS 
 

For convenience of reference, these specifications are separated into titled 
divisions.  Such separations shall not operate to make the Architect or Owner an 
arbitrator to establish limits to the contracts between Contractor and subcontractors. 
 

 END OF SECTION 
 

013300 SHOP DRAWINGS AND SAMPLES 
 

Contractor shall supply the Architect with a schedule of all shop drawings to be 
submitted.  Submit samples where required.  Approved sample shall constitute 
example of work expected of entire project.  All submissions are through General 
Contractor and shall be stamped, reviewed, and approved by the Contractor prior to 
submitting to the Architect.  The Contractor shall not proceed with work until 
submittals are approved. 
 
Review is for general conformance with the design concept and contract 
documents.  Markings or comments shall not be construed as relieving the 
Contractor from compliance with the contract plans and specifications or departure 
therefrom.  The Contractor remains responsible for details and accuracy, for 
confirming and correlating all quantities and dimensions, for selecting fabrication 
processes, for techniques of construction and assembly, for coordination of his work 
and that of all other trades, and for performing his work in a safe and satisfactory 
manner. 

 
   1. Shop Drawings: 
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A. Submit one (1) electronic copy for annotation and correction by 
Architect.   

 
B. All submittals shall have an 8.5” x 11” cover sheet indicating the type 

of submittal and project name.  The remainder of the sheet shall be 
reserved for approval stamps from Contractor, Architect, and 
Consultants. 

 
2. Materials List and Literature: 

 
A. Manufacturer’s literature and materials’ lists shall be submitted 

electronically.  All color selection information shall be submitted in 
hard copy form or with actual samples for review. 

 
B. Manufacturer's literature shall be labeled to indicate the name of the 

project, manufacturer, brand or other identification where required.  In 
addition, catalogues shall be marked to indicate the specific items 
submitted for approval. 

 
C. The right is reserved to require submission of samples of any 

material, and any materials' lists, whether or not specifically 
mentioned herein. 

 
END OF SECTION 

 

013310 COST BREAKDOWN AND PROGRESS SCHEDULE 
 

After construction contract is awarded, Contractor shall provide a breakdown of his 
costs into categories, and an estimated schedule of progress in graph form.  The 
schedule shall be updated monthly. 
 

 END OF SECTION 
 

013345 PRIOR APPROVAL REQUESTS 
 

All prior approval requests must include documentation which clearly indicates the 
differences in specification between the requested prior approval and the base 
specification.  A sample manufacturer's warranty and a product sample is required 
where applicable.  All prior approval requests must be received by the Architect with 
the time limits prescribed in the instructions to bidders.  Requests received after that 
time will not be considered. 
 

 END OF SECTION 
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015000 TEMPORARY FACILITIES 
 

The Contractor shall provide temporary field office, telephone, and restroom 
facilities.  Connections for temporary power and water shall be by the contractor.  
Power and water shall be paid for by the Owner. 

 
 END OF SECTION 
 

015100 SITE PROTECTION 

 

No existing trees or other vegetation shall be removed, trimmed, or damaged 
without approval of the Architect.  Vegetation located in the vicinity of construction 
shall be tagged, fenced off, and/or tied back for protection.  Portions of the site not 
affected by new construction shall remain undisturbed. 
 

 END OF SECTION 
 

015150 TEMPORARY ENCLOSURES, BARRIERS AND FENCES 

 
1. Provide and maintain all fences, barricades, lights, shoring and other 

protective structures or devices necessary for the safety of workmen, 
equipment, the public, and property as required by state or municipal 
laws and regulations, local ordinances, laws, and other requirements of 
the county, state, and other authorities having jurisdiction with regard to 
safety precautions, operation, and fires hazards. 

 
2. Provide 6 foot high woven wire temporary fencing around the construction 

area.  Fencing shall be erected and secured in a manner to withstand the 
forces to which it may be subjected.  Locate gates for access to the areas as 
required.  Close and lock all gates after normal working hours.  Barbed wire 
is not permitted on fencing. 

 
3. Protect all elements of construction from any danger of damage from wind, 

rain, dust, frost, freezing temperatures, or other infiltration of weather. 
 
 END OF SECTION 

 

015200 SECURITY 
 

The Architect and the Owner do not assume any responsibility, at any time, for the 
protection of construction areas and premises, or for loss of materials, from the time 
that the contract operations have commenced until the final acceptance of the work 
by the Architect and Owner.  If watchman service is deemed necessary by the 
Contractor, such protection shall be provided and paid for by the Contractor. 

 
 END OF SECTION 
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015250 NOISE AND DUST CONTROL 
 

Exercise all possible care to control excessive noise and dust during the 
construction to keep these problems to a minimum.  Traffic or construction areas 
shall be sprinkled with water or chemicals as required and in accordance with 
applicable County requirements.  The contractor shall pay for and provide all water 
necessary to minimize dust during the project. 
 

 END OF SECTION 

 

016000 MATERIALS 
 

Each Contractor is responsible for proper care of his materials and equipment until 
date of acceptance of work.  Materials damaged or destroyed shall be removed and 
replaced with new materials.  All materials shall be new unless noted otherwise.  
Installation of materials over sub-surface will be considered as acceptance of sub-
surface by materials applicator. 
 

 END OF SECTION 
 

017700 PROJECT CLOSEOUT 
  

1. General: 
 

A. Related Documents: 
 

(1) Drawings and general provisions of Contract, including 
General Conditions and other Division-1 Specification 
Sections, apply to this Section. 

 
2. Summary: 

 
A. This section specifies administrative and procedural requirements for 

project closeout including, but not limited to, the following: 
 Review procedures 
 Project record document submittal 
 Operating and maintenance manual submittal 
 Submittal of warranties 
 Final cleaning 
 

3.  Substantial Completion: 
 

A. Preliminary Procedures:  Before requesting inspection for certification 
of Substantial Completion, complete the following.  List exceptions in 
request. 
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(1) In the Application for Payment that coincides with, or follows, 

the date Substantial Completion is claimed, show 100 percent 
completion for the portion of the Work claimed as substantially 
complete.  Include supporting documentation for completion as 
indicated in these Contract Documents and as statement 
showing an accounting of changes to the Contract Sum. 

 
(2) If 100 percent completion cannot be shown, include a list of 

incomplete items, the value of incomplete construction, and 
reasons the Work is not complete. 

 
(3) Submit specific warranties, workmanship bonds, maintenance 

agreements, final certifications, and similar documents. 
 
(4) Submit record drawings, maintenance manuals, final project 

photographs, damage or settlement survey, property survey, 
and similar final record information. 

 
(5) Deliver extra stock and similar items. 
 
(6) Complete final clean-up requirements, including touch-up 

painting.  Touch-up and otherwise repair and restore marred 
exposed finishes. 

 
(7) The Owner's Representative will repeat review when requested 

and assure that the Work has been substantially completed. 
 
(8) Results of the completed review will form the basis of 

requirements for final acceptance. 
 

4. Final Acceptance 
 

A. Preliminary Procedures:  Before requesting final inspection for 
certification of final acceptance and final payment, complete the 
following.  List exceptions in the request. 
 
(1) Submit the final payment request with releases and supporting 

documentation not previously submitted and accepted.  
Include certificates of insurance for products and completed 
operations where required. 

 
(2) Submit an updated final statement, accounting for final 

additional changes to the Contract Sum. 
 
(3) Submit consent of surety to final payment. 
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B. Re-inspection Procedure:  The Owner's Representative will again 

review the Work upon receipt of notice that the Work, including review 
list items from earlier reviews, has been completed, except items 
whose completion has been delayed because of circumstances 
acceptable to the Owner's Representative. 
 

5. Record Document Submittals 
 

A. General:  Do not use record documents for construction purposes; 
protect from deterioration and loss in a secure, fire-resistive location; 
provide access to record documents for the Owner's Representative's 
reference during normal working hours. 

 
B. Record Drawings:  Maintain a clean, undamaged set of prints of 

Contract Drawings and Shop Drawings.  Mark the set to show the 
actual installation where the installation varies substantially from the 
Work as originally shown.  Mark whichever drawing is most capable of 
showing conditions fully and accurately.  Where Shop Drawings are 
used, record a cross-reference at the corresponding location on the 
Contract Drawings.  Give particular attention to concealed elements 
that would be difficult to measure and record at a later date. 
 
Mark record sets with red erasable pencil; use other colors to 
distinguish between variations in separate categories of the Work.  
 
Mark new information that is important to the Owner but was not 
shown on Contract Drawings or Shop Drawings. 
 
Note related Change Order numbers where applicable. 
 
Organize record drawing sheets into manageable sets, bind with 
durable paper cover sheets, and print suitable titles, dates, and other 
identification on the cover of each set.   
 
If digital copies of record drawings in PDF format are used, provide 
one (1) hard copy set to Owner as well as three (3) digital copies. 
 

C. Record Specifications:  Maintain one complete copy of the Project 
Manual, including addenda, and one copy of other written 
construction documents such as Change Orders and modifications 
issued during construction.  Mark these documents to show 
substantial variations in actual Work performed in comparison with the 
text of the Specifications and modifications.  Give particular attention 
to substitutions, selection of options, and similar information on 
elements that are concealed or cannot otherwise be readily discerned 
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later by direct observation.  Note related record drawing information 
and Product Data.   
 
Upon completion of the Work, submit record Specifications to the 
Owner's Representative for the Owner's records. 
 

D. Record Product Data:  Maintain one copy of each Product Data 
submittal.  Mark these documents to show significant variations in 
actual Work performed in comparison with information submitted.  
Include variations in products delivered to the site, and from the 
manufacturer's installation instructions and recommendations.  Give 
particular attention to concealed products and portions of the Work 
that cannot otherwise be readily discerned later by direct observation. 
Note related Change Orders and mark-up of record drawings and 
Specifications. 

 
E. Maintenance Manuals:  Provide three (3) hard copies and two (2) 

electronic copies of all O&M Manuals for equipment and products 
installed during the construction or remodeling project.  Organize 
operating and maintenance data into suitable sets of manageable 
size.  All of the close out documents are to be placed in a white three 
ring binder which has a see-through front panel and binding edge that 
allows a sheet to be installed as a title sheet.     
 
All information shall be installed in a proper indexed individual heavy-
duty 2-inch, 3-ring vinyl-covered binders, with pocket folders for folded 
sheet information.  Mark appropriate identification on front and spine 
of each binder.  Table of Contents is to be typed and installed. 
 
All notebooks are to have divisions for each of the categories as listed 
below.  Include the following types of information. 

 
(1) Provide a copy of all maintenance parts and supplies required 

to maintain building operations for a year or through normal 
maintenance cycle.  Examples would be filters, lamp schedule, 
etc. 

 

(2)  Provide copies of all shop drawings and product Cut Sheets 
for all brand names of major items used on the project, such 
as light fixtures, electrical switch gear, HVAC units, fans, coils, 
etc.  

 

(3)  Provide all Letters of Warranty for installation and project. 
 

(4)  Provide a listing of all Sub-Contractors performing work on 
the project and their responsibility during the project. 
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(5)  Provide any and all Regulatory Documents, i.e., permits, air 

inspections, waste manifest, etc. that applies to the project, or 
were part of the project during the construction or remodeling 
phases, that are required by Federal, State, Local Code, 
and/or Regulatory Agencies. 

 

(6)  Provide a copy of Record Drawings for project. 
 

6. Closeout Procedures 
 

A. Final Cleaning: 
 

(1) General:  General cleaning during construction is required. 
 

(2) Cleaning:  Clean the site, of rubbish, litter and other foreign 
substances.  Sweep paved areas broom clean; remove stains, 
spills and other foreign deposits. 
 

(3) Compliance:  Comply with regulations of authorities having 
jurisdiction and safety standards for cleaning.  Do not 
discharge volatile, harmful, or dangerous materials into 
drainage systems.  Remove waste materials from the site and 
dispose of in a lawful manner. 
 
Where extra materials of value remaining after completion of 
associated Work have become the Owner's property, arrange 
for disposition of these materials as directed. 

 
 END OF SECTION 
 

 017710 CLEAN-UP 
 

  The job site work area shall be clean and orderly at all times.  Upon completion, 
leave work in clean condition.  Each subcontractor responsible for removal of debris 
caused by his work.  Contractor shall do the following cleaning: 

1. Clean all tire marks off of sidewalks and concrete paving in project area. 

2. Glass:  Remove putty, stains, etc. and wash and polish all glass, both sides. 

3. Painted, Decorated, and Stained Work:  Remove all marks, stains, 
fingerprints, and other soil and dirt.  Touch-up as required. 

4. Hardware and Metal Surfaces:  Clean all hardware and metal surfaces. 

5. Tile and plumbing fixtures:  Clean and polish; seal tile grout. 

6. Clean all finger prints off finished surfaces – walls, ceilings, millwork, etc. 
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7. Carpet:  Vacuum and remove any spots. 

8. Concrete floors:  Clean and polish. 

9. Synthetic Athletic Flooring:  Clean per manufacturer’s instructions. 

10. Wood Athletic Flooring:  Clean and mop per manufacturer’s instructions. 
 

 END OF SECTION 
 

017720 ADDITIONAL MATERIALS FOR OWNER MAINTENANCE 
 

Upon completion of the project, the Contractor shall furnish the Owner with 
containers of each of the following items of material of each color or type  used in 
the job: 

1. Paints and stains:  1 unopened gallon, each color. 

2. Rubber base:  50 linear feet, each color. 

3. Ceramic tile:  1 box, each type and color. 
 
The above materials shall not be utilized by the Contractor for repairs or 
replacement prior to final acceptance of the project by the Owner. 

 
 END OF SECTION 
 

017740 GUARANTEE 

 

Contractor shall guarantee his work for a period of two years, or a longer period 
when so specified, from date of final acceptance.  Should defects develop within 
guarantee period due to faults in materials and/or workmanship, Contractor shall 
make all repairs and do all necessary work to Architect's satisfaction without cost to 
Owner within ten days after notice to Contractor.  If Contractor fails to do work so 
ordered, Owner may have work done and charge cost thereof against monies 
retained and, if said monies shall be insufficient to pay such cost or money 
available, Contractor and his sureties agree to pay Owner for such work.  Nothing 
herein intends or implies that guarantee shall apply to work which has been abused 
or neglected by the Owner. 

 
 END OF SECTION 
 END OF DIVISION 
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DIVISION 3 - CONCRETE 
 
031000 – CONCRETE FORMWORK 
 
1. GENERAL: 
 

A. Description of Work 
 

(1) Work as evident on drawings and specified herein or required for 
furnishing all labor, materials, equipment and services necessary 
for installation of formwork, complete in conjunction with Section 
033000 Cast-In-Place Concrete. 

 
B. Related Work 

 
(1) Section 032000: Concrete Reinforcing Steel 

 
(2) Section 033000: Cast-In-Place Concrete. 

 
C. Standards 

 
(1) Formwork shall conform to the latest edition of the following 

standards and to the drawings and specifications: 

a. ACI 347 American Concrete Institute – Recommended 
Practice for Concrete Formwork. 

b. ACI SP-40 American Concrete Institute - Formwork for 
Concrete. 

c. ASTM American Society for Testing and Materials 
Standards. 

 
D. Formwork Design 

 
(1) The Contractor shall assume all responsibility for the safety of the 

formwork and shall provide all necessary design, construction, 
materials, and maintenance to produce the required concrete work 
safely.  Design all formwork to have sufficient camber to maintain 
the tolerances specified.  Strength shall be sufficient to 
compensate for the weight of the fresh concrete and a construction 
live load of 50 psf minimum. 
 

2. PRODUCTS: 
 

A. Form Facing Materials 
 

(1) Concrete surfaces to be left exposed at completion of work:  
PLYFORM Class I or II B-B EXT-DFPA conforming to the U.S. 
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Product Standard PS I for Softwood Plywood. 
 

(2) Concrete surfaces to be left unexposed at completion of work:  
Plywood or boards capable of producing finished surfaces that are 
reasonably true to line and plan. 

 
B. Form Ties 

 
(1) Continuous single member and internal disconnecting. 

 
C. Form Release Agent 

 
(1) Nonstaining, free from lubricating, conventional form and diesel 

oils, or kerosene; a chemically active form release agent that will 
not impair bonding of plaster, paint or cement coatings to concrete 
surfaces. 

 
D. Metal Dovetail Anchor Slots 

 
(1) Machine fabricated from at least 24 gage steel hot-dip galvanized 

slot completely filled with removable filler, standard size, and 
lengths as required by work. 

 
3. EXECUTION: 
 

A. Forms 
 

(1) For plywood formed surfaces to be left exposed at the completion 
of the work, use 5/8" or thicker plywood with joints true, level and 
taped or caulked to prevent leakage of cement paste, and locate 
form ties level and plumb in horizontal rows and vertical tiers. 
 

(2) Concrete surfaces that will remain exposed at completion of the 
work shall be formed as specified, as shown on Drawings, and in 
such a manner that the exposed surfaces require a minimum of 
reworking to be acceptable to the Architect.  Forms shall be 
sufficiently tight to prevent leakage of cement paste.  Flashes of 
concrete that occur between abutting edges of plywood forms shall 
be removed. 
 

(3) Allowable Tolerances:  In accordance with requirements of ACI 
347, paragraph 3.3.1; mass concrete in accordance with ACI 347, 
Paragraph 3.3. 
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B. Accessories 
 

(1) Install accurately and firmly in forms all inserts and embedded 
items as shown on Drawings, as required to support or fasten the 
work of other trades, as provided and located by other trades, and 
as necessary to complete the work.  Secure them against 
displacement during concreting. 

 
C. Anchors 

 
(1) Install metal dovetail anchor slots vertically in forms, where 

masonry is not tied to concrete by reinforcing bars, as shown on 
Drawings. 

 
D. Removal of Forms 

 
(1) Forms shall be removed only with the approval of Architect and in a 

manner to insure complete safety of the structure.  In no case shall 
the supporting forms or shoring be removed until the members 
have acquired sufficient strength to support safely their weight and 
the load thereon.  The results of suitable control tests may be used 
as evidence that the concrete has attained such sufficient strength. 

 
 

END OF SECTION 
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032000 – CONCRETE REINFORCING STEEL 
 

1. GENERAL: 
 

A. Description of Work 
 

(1) Work as evident on the drawings and specified herein or required 
for furnishing all labor, materials, equipment, and services 
necessary for the installation of reinforcement complete, in 
conjunction with Section 033000 Cast-In-Place Concrete. 

 
B. Related Work 

 
(1) Section 033000:  Cast-In-Place Concrete. 
 
(2) Drawings:  General Structural Notes. 
 

C. Submittals 
 
(1) Certificate:  Mill certificate of compliance shall be provided for all 

reinforcing steel. 
 

(2) Shop Drawings:  Furnish shop drawings in accordance with Section  
013300 Shop Drawings and Samples showing all reinforcing steel 
bending and assembly diagrams, splicing, laps or rods, shapes, 
dimensions and details.  Shop drawings shall be approved before 
fabrications. 

 
a. In reviewing shop drawings, the Architect / Engineer will 

attempt to detect omissions and majors errors, but neither 
failure of the Architect / Engineer to do this nor the review of 
the shop drawings shall relieve the Contractor of their 
responsibility to comply with the Drawings and 
Specifications. 
 

E.  Standards 

 
(1)  Detailing, fabrication and placing of all reinforcing steel shall 

conform to the latest edition of the following standards and to the 
Drawings and Specifications. 

a.   IBC International Building Code, Chapter 21, Masonry; and 
Chapter 19 Concrete. 

b. ACI 315 American Concrete Institute-Manual of Standard 
Practice for Detailing Reinforced Concrete Structures. 

c. ACI 318 American Concrete Institute-Building Code 
Requirements for Reinforced Concrete. 
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d. ICBO Research Recommendation Report 

e. ASTM American Society for Testing and Materials 
Standards, latest editions. 

 
2. PRODUCTS: 
 

A. Reinforcement 
 

(1) Reinforcing Steel:  ASTM A615 with supplement (SI), marked "S" 
and as follows:  Grade 40 for Numbers 3 thru 4; Grade 60 for 
Numbers 5 thru 18. 
 

(2) Tie Wire:  ASTM A82, 18 gage black annealed wire. 
 

(3) Dowel Bar Splicers and Dowel-Ins:  As manufactured by the 
Richmond Screw Anchor Co., or approved equal, with a minimum 
rated tensile capacity of 150% of the yield strength for grade 60 
steel.  Dowel-ins shall have enlarged ends so that the cross-
sectional area of bar is not reduced for threading. 
 

B. Accessories 
 

(1) Spacers, ties, chairs and other devices as required for placing 
spacing, supporting and fastening reinforcement. 

 
3. EXECUTION: 
 

A. Accessories 
 

(1) Contractor shall supply all necessary wiring, chairs, bolsters, 
supports, and support bars, to put the reinforcement in place, 
fasten it securely, and keep it in place while concrete is being 
poured.  Spacers, chairs, ties, and other accessories conforming to 
the American Concrete Institute Standards shall be furnished and 
installed to hold the bars in position.  Chairs in sufficient number to 
prevent sagging and to support any pedestrian traffic during 
construction shall be used, but in no case less than that shown in 
the "Standard Number and Location of   Accessories" in ACI 315. 

 
B. Placement 

 
(1) Metal reinforcement shall be free from scale, rust and other 

coatings which destroy bond.  Metal reinforcement shall not be 
straightened or re-bent in a manner which will injure the material.  
Bars with kinks or bends not shown on the plans shall not be used. 
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(2) On any vertical construction joint in the work where horizontal bars 
extend beyond the construction joint, the forms or head against 
which the work ends shall be perforated at the proper places to 
allow the bars to project through. 

 
(3) Unless otherwise indicated on the plans, reinforcement shall be so 

placed as to provide a protective concrete covering in accordance 
with ACI 318.  The bars shall be cut and bent as required and wired 
together.  All bending shall be accurately done, as shown on the 
plans and by methods and appliances approved by the Architect.  
Adjoining bars and splices shall be per drawings but not less than 
at least 36 diameters in concrete, 48 diameters in masonry, and not 
less than 2'-0". 

 
(4) Splices and laps shall be in accordance with plans.  Necessary 

splices not shown on the Drawings shall be lapped sufficiently to 
develop the strength of the bar by bond and securely wired location 
shall be approved by the Architect. 

 
(5) The clear distance between reinforcing bars shall not be less than 

1-1/3 times the maximum size of coarse aggregate or 1-inch 
absolute minimum. 

 
(6) All horizontal reinforcing in concrete shall be continuous around 

corners or corner bars shall be provided.  Where bars of different 
sizes intersect at corners, corner bars of the larger size shall be 
provided. 

 
END OF SECTION 
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033000 – CAST-IN-PLACE CONCRETE 
  
1. GENERAL: 
 

A. Description of Work 
 

(1) Work as evident on the Drawings and specified herein or required 
for furnishing all labor, materials, equipment, and services 
necessary to complete all cast-in-place concrete work. 

 
B. Related Work 

 
(1) Drawings:    General Structural Notes 

 
(2) Section 031000:   Concrete Formwork 

 
(3) Section 032000:   Concrete Reinforcing Steel 
 

C. Submittals 
 
(1) Certificates:  Cement will be accepted on the basis of the 

manufacturer's certification of compliance, accompanied by mill 
test reports, that cement meets the physical and chemical 
requirements of the specification under which furnished. 
 

(2) Mix Design:  Concrete mix design. 
 

D. Standards 
 

(1) Concrete work shall conform to the latest edition of the following 
Standards and to the Drawings and Specifications for the 
construction of Concrete Work: 

a. IBC International Building Code, Chapter 19, Concrete. 

b. ICBO Research Recommendation Report. 

c. ACI 318 American Concrete Institute – Building Code 
Requirements for Reinforced Concrete. 

d. ASTM American Society for Testing and Materials 
Standards. 
 

E. Quality Control - Field Tests of Concrete 
 

(1) All quality control testing during construction, if required by the 
Architect or Engineer, shall be paid for by the Owner and 
accomplished by the Geotechnical Laboratory of record that 
prepared the original report.  In the event any retesting is required 
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due to the failure of materials to meet specifications limits, the 
Contractor shall pay for all such retesting. 

 
(2) Compressive Strength Tests:  ASTM C39; one set of samples of 

each class of concrete placed each day shall be taken not less 
than once a day, nor less than once for each 150 cubic yards of 
concrete, not less than once for each 5,000 square feet of surface 
area for slabs or walls; one sample tested at 7 days, two samples 
tested at 28 days.  Additional samples for early strength or 56 day 
testing shall be paid for by the Contractor.  Testing of mixes shall 
be paid for by the Owner and accomplished by an accredited 
testing laboratory approved by the Architect. 

 
(3) When tests of laboratory cured cylinders fail to meet specified 

requirements, the Contractor shall change proportions of water-
cement ratio to increase the strength to the specified value, as 
directed by the testing laboratory. 
 

(4) If any strength test of laboratory-cured cylinders falls below 
required f'c by more than 300 psi, if there is evidence that quality of 

concrete is below specification requirements, or if tests of 
field-cured cylinders indicate deficiencies in protection and curing, 
steps shall be taken by the Contractor to assure that load-carrying 
capacity of the structure is not jeopardized. 

 
a. When load tests indicate that concrete does not meet 

specifications, measures as prescribed by the Architect shall 
be taken by the Contractor to correct the deficiency at no 
additional expense to the Owner. 

 
F. Embedded Items 

 
(1) Full cooperation shall be given other trades to install embedded 

items.  Suitable templates or instructions, or both, will be provided 
for setting items placed in the forms.  Embedded items shall have 
been completed and approved before concrete is placed. 

 
2. PRODUCTS: 
 

A. Cement 
 

(1) Portland Cement Type II, conforming to ASTM C150 and shall be 
properly protected from weather. 

 
B. Aggregate 

 
(1) Sand (fine aggregate) shall be hard, clean, screened, and washed 
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sand.  Gravel (coarse aggregate) shall be sound, clean, and 
durable particles and graded between the limits for size No. 57. 
Aggregates shall be free from clay, loam, organic or foreign 
substances, and shall conform to the requirements of ASTM C33. 

 
C. Water 
 

(1) Clean, fresh and free from harmful acids, alkalis, oils, and organic 
substances. 
 

D. Expansion Joint Filler 
 

(1) Resin impregnated fiberboard conforming to physical requirements 
of ASTM D1752, 1/2-inch unless otherwise indicated. 

 
   OR 
 

(2) Sponge rubber, preformed, nonextruding, cement gray color; 
ASTM D1752, Type 1; 1/2-inch thick unless otherwise indicated. 

 
E. Membrane-Forming Curing Compound 

 
(1) Products complying with ASTM C309, Type I include the following: 

a. Burke "Res-X Clear Resin Base:  Or equal at floor surfaces 
to receive paint, resilient floor covering, or other bonded 
finish to slab. 

b. Burke "Cure Clear Wax Base" or equal at floor surfaces to 
receive natural concrete finish. 

 
(2) Apply curing compounds in accordance with manufacturer's 

instructions. 
 

F. Admixtures 
 

(1) Subject to prior approval by the Architect.  The admixtures shall be 
shown capable of maintaining the same composition and 
performance throughout the work as the product used in 
establishing concrete proportions in accordance with ACI 318, 
Section 5.  Calcium chloride or any admixture containing chloride 
ions shall not be used.  Fly Ash shall not be allowed in mortar or 
grout.  Fly Ash for concrete shall be Class F conforming to ASTM 
C618 and shall not replace more than 20% cement by weight.  

 
G. Concrete Water Admixture 

    
Interior concrete floor slabs and second floor south exterior deck shall 
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have one of the following waterproofing admixtures or an approved equal 
 

(1) AConcure@ by Concure Corporation (1-800-925-7746) 
 
(2) ADarapel@ by W.R. Graw & Co. (1-602-233-12976) 
 
(3) ARheomix 235” by Master Builders Technologies (1-800-628-9990) 

 
H. Chemical Hardener 

 
(1) Colorless aqueous solution containing a blend of magnesium 

fluosilicate combined with a wetting agent, containing not less than 
two pounds of fluosilicates per gallon. 

 
I. Moisture-Retaining Cover 

 
(1) One of the following, complying with ASTM C171: 

a.  Waterproof paper. 

b.  Polyethylene film CS 238 at least 6 mils thick. 

c.  Polyethylene-coated burlap. 
 

J. Non-Slip Abrasive Aggregate 
 

(1) Provide fused aluminum oxide grits, or crushed emery, as abrasive 
aggregate for non-slip finish with emery aggregate containing not 
less than 40% aluminum oxide and not less than 25% ferric oxide. 
Use material that is factory-graded, packaged, rust-proof and 
non-glazing, and is unaffected by freezing, moisture and cleaning 
materials. 

 
K. Grout-Non-Shrink, Non-Metallic 

 
(1) Grout for column and beam bearings, "Five Star Grout" as 

manufactured by U.S. Grout Corp., Old Greenwich, Conn. 
 

L. Drill-In Expansion Anchors 
 

(1) The anchors shall be a non-drilling type per the general structural 
notes.  Anchors require Special Inspection by Testing Laboratory. 

 
M.      Non-Structural Fill Concrete 
   

  (1)  Fill Concrete used behind retaining walls shall be 1,000 psi at 28 
days, with 8” slump and ½” maximum aggregate. 
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3. EXECUTION: 
 

A. Concrete Design 
 

(1) Design mixes shall develop the compressive strength within 28 
days as indicated on the drawings for the various uses indicated. 
 

(2) Concrete shall be of the specified quality capable of being placed 
without excessive segregation and, when hardened, of developing 
all characteristics required by Specifications. 
 

(3) The proportions of ingredients for concrete shall be selected in 
accordance with ACI 318, Sections 5.2, 5.3, and 5.4, to produce 
the proper placeability, durability, strength and other required 
properties.  However, total water content, including free moisture in 
the aggregate and all liquid admixtures shall not exceed 40 gallons 
per cubic yard, or as specified in the General Structural Notes, 
whichever is more restrictive. 
 

(4) Limit slump as indicated on the drawings. 
 

(5) All concrete shall be mechanically mixed until uniformly distributed. 
Each batch shall be mixed at least one minute after all the 
materials are in the mixer, and the mixer must be completely 
discharged before recharging.  No ready-mix concrete shall be 
used which has been in the truck more than 90 minutes (60 
minutes if air temperature exceeds 85 degrees) from the batch 
plant.  All ready-mix concrete shall be prepared in conformance 
with ASTM C94 

 
B. Joints 

 
(1) Construction Joints in Structural Members:  Location and detail of 

all construction joints in structural members, including structural 
slabs, piers, walls, grade beams, and footings shall be subject to 
the approval of the Engineer of Record. 
 

(2) Joints in Slabs on Grade:  Install contraction, construction, and 
expansion joints as shown in slabs on grade. 

a. Provide one layer 30 pound felt at all locations where interior 
slabs on grade abut a vertical surface, and 1/2 inch 
preformed joint filler where exterior slabs as shown in slabs 
on grade. 

b. Control (contraction) joints in slabs shall be located as 
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detailed on the plans. 

c. Joints in exterior concrete walks, slabs, etc., shall be placed 
as follows except as otherwise noted: 

1) Expansion Joint - 15'-0" o.c. each way. 

2) Cut Joints or Contraction Joints - 5'-0" o.c. each way. 
 

C. Placing Concrete 
 

(1) Inspection:  All concrete excavations, trenches, forms, reinforcing 
miscellaneous steel and anchor bolt placement related items shall 
by inspected and approved by the Architect's representative prior to 
pouring any concrete.  For this purpose the Architect shall be 
notified 24 hours in advance by the Contractor of his intention to 
pour concrete. 
 

(2) Concrete shall be placed in approximately horizontal layers not to 
exceed 12" in depth and the concrete pour shall be carried on in a 
continuous operation until the placing in the section or monolith is 
completed.  Concrete shall be deposited at or near its final position 
to avoid segregation caused by rehandling or flowing.  No concrete 
shall be dropped freely into place from a greater height than five 
feet.  Tremies shall be used for placing concrete where the drop is 
in excess of such a height. 

 
(3) Concrete shall be placed with the aid of approved mechanical 

vibrating equipment.  Vibration shall be transmitted directly to the 
concrete, sufficiently intense to cause the concrete to settle readily 
into place and to visible affect the concrete over a radius of at least 
18".  Vibrators shall not, however, be used to transport concrete or 
force concrete to flow horizontally.  Vibration shall be 
supplemented by manual forking or spading adjacent to the forms 
on exposed faces in order to secure smooth, dense surfaces.  If, 
for any reason, the surfaces or interiors have voids or are in any 
way defective, such concrete shall be patched or repaired as 
directed by the Architect, and no defective work shall be patched or 
repaired without the prior inspection and approval of the Architect. 

 
(4) Concrete placing shall continue without avoidable interruption 

unless otherwise specified, until the predetermined limit of the 
placement has been attained. 

 
(5) Placing of concrete in which initial set has occurred or placing of 

retempered concrete will not be permitted.  Concrete which has 
contained water for more than 90 minutes will not be accepted. 
 

(6) When placing fresh concrete against old concrete, the latter shall 
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be cleaned of all objectionable matter, and a proper bond shall be 
made by grouting with neat cement or painting with "Weldcrete". 

 
D. Hot Weather Requirements 

 
(1) Steps shall be taken as necessary to reduce concrete 

temperatures and water evaporation by proper attention to 
ingredients, production methods, handling, placing, and curing.  
During hot weather, concrete pours shall be scheduled for the early 
morning hours to maximum extent possible, to allow for placing, 
finishing and protection of the entire monolith poured by a time not 
later than 12:00 noon.  Details of hot weather concrete pours shall 
be in accordance with ACI 305. 
 

(2) Contractor shall provide fog spraying during placement of slabs-on-
grade, or other methods approved by the architect, when the rate 
of evaporation equals or exceeds 0.2 pounds per square foot per 
hour as specified on the drawings.  

 
E. Cold Weather Requirements 

 
(1) Protect concrete work from physical damage or reduced strength 

which could be caused by frost, freezing actions, or low 
temperatures, in compliance with ACI 306 and as herein specified. 
 

(2) No concrete shall be placed if anticipated temperatures of the 
surrounding air are to go below 30 degrees F, unless provisions are 
made for a heated enclosure for protection.  Removal of forms 
during cold weather concreting shall be based on strength tests of 
field cured cylinders as directed and approved by Architect. 
 

(3) When air temperature has fallen to or is expected to fall below 40 
degrees F, uniformly heat all water and aggregates before mixing 
as required to obtain a concrete mixture temperature of not less 
than 50 degrees F, an not more than 80 degrees F at point of 
placement. 
 

(4) Do not use frozen materials or materials containing ice or snow.  
Do not place concrete or frozen subgrade or on subgrade 
containing frozen materials. 

 
(5) Do not use calcium chloride, salt or other materials containing 

antifreeze agents or chemical accelerators. 
 

F. Curing Concrete 
 

(1) Concrete shall be protected against loss of moisture, rapid drying 



Andrada Polytechnic High School  August 8, 2019 
Presentation Hall 
 

033000 CAST-IN-PLACE CONCRETE  8 

or temperature changes, mechanical injury or injury from rain or 
flowing water for a period of at least seven days in accordance with 
requirements of ACI 308 and ACI 305, as specified herein.  Curing 
shall commence as soon as free water has disappeared from the 
surfaces after finishing.  
 

(2) Formed Surfaces:  Forms in contact with concrete during the curing 
period shall be kept wet.  If forms are removed during the curing 
period, a curing method and/or materials, approved by the 
Architect, shall be employed immediately.  Such curing shall be 
continued for the remainder of the curing period. 
 

(3) Curing may be accomplished by any of the following methods: 

a. Moist Curing:  Surfaces shall be kept continuously set by 
covering with burlap, mats or sand, thoroughly saturated 
with water and covering kept wet by spraying or hosing.  
Place materials to provide complete surface coverage and 
lap all joints minimum 3". 

b. Moisture-Retaining Cover Curing:  Surfaces shall be 
thoroughly wetted with a fine spray of water and then 
covered with waterproof paper, polyethylene sheeting or 
polyethylene coated waterproof paper.  Edges and ends of 
sheeting shall be overlapped not less than 4" and securely 
cemented or taped to form a continuous cover.  Sheeting 
shall be weighted down to prevent displacement and shall 
be repaired or replaced if torn, damaged, or removed during 
curing period. 

c. Liquid Membrane Forming Curing Compound:  Compound 
shall not penetrate, stain, or have any deleterious effect on 
finish.  Compound shall not be used on floors to receive dust 
preventative treatment or on slabs to receive additional 
concrete fill.  Immediately following removal of forms, loose 
materials and debris shall be removed from surfaces, the 
surfaces thoroughly moistened with a light spray of water, 
and expansion joints and other joint openings covered to 
prevent compound from entering.  Compound shall be 
applied on damp surfaces as soon as moisture film has 
disappeared.  Power spraying equipment shall be used.  
Material shall be applied in a two-coat, continuous operation 
at a coverage of not more than 200 square feet per gallon 
for each coat.  Second coat shall be applied in a direction at 
right angles to application direction of first coat.  Compound 
shall provide a uniform, continuous, adherent film that shall 
not check, crack, or peel, and shall be free from pinholes or 
other imperfections.  Surfaces subjected to heavy rainfall 
within 3 hours after compound has been applied or surfaces 
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damaged by subsequent construction operations within 
curing period shall be resprayed at specified rate.  Coated 
surfaces shall be kept free of foot and vehicular traffic and 
other sources of abrasion during curing period.  After 
compound is dry, all surfaces to be subjected to traffic shall 
be covered with waterproof Kraft Paper, lapped 9", and 
covered with sand. 
 

G. Finishing After Removal of Forms 
 

(1) Vertical Surfaces: 

a. Immediately after removal of forms and before the concrete 
is dry, all excess projections and loose materials shall be 
removed; honeycomb, aggregate pockets, voids over 1/2" 
diameter and holes left by form ties cut back or undercut to 
solid concrete shall be thoroughly wetted, brush-coated with 
grout consisting of equal parts of Portland cement to two 
parts fine aggregate.  When dry, mortar shall match 
concrete in color.  Holes extending entirely through the walls 
shall be filled from back, forcing the mortar through the wall.  
Patching shall be damp cured for period as specified under 
CURING.  Exposed patchwork shall be finished to match 
texture of adjacent concrete surfaces.  All new surfaces 
adjacent to existing surfaces shall match existing finishes. 

b. Smooth Finish:  All exterior and interior exposed surfaces 
not otherwise noted shall be finished smooth.  Mix 1 part 
Portland cement and 1-1/2 parts fine aggregate with water to 
produce a grout having the consistency of thick paint.  White 
or light colored Portland cement shall be used to obtain the 
desire color.  Wet surface to prevent absorption of water 
from grout.  Apply grout uniformly, completely, filling air 
bubbles and holes.  Immediately after applying grout, float 
the surface with cork or wood floats, scouring the wall 
vigorously.  While grout is still plastic, surface shall be 
finished with a sponge rubber float, removing excess grout.  
The finishing shall be done at the time when grout will not be 
pulled from holes or depressions.  After the surfaces have 
dried thoroughly, rub vigorously with dry burlap to completely 
remove dried grout.  There shall be no visible film of grout 
remaining after rubbing.  The entire finishing operation for 
any area shall be completed the day it is started.  Grout shall 
not be left on the wall overnight.  Finished surfaces shall be 
uniform in color and texture, without lap marks or clouding.  
Spots or streaks shall be retreated. 

 
(2) Finishing Concrete Slabs: 
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a. Surface of concrete fill and slabs shall be at elevation to 
receive finish specified and noted.  Finished fill and slabs 
shall be struck off true and level surfaces with a tolerance of 
1/8 inch in 10 feet as measured with a 10 foot straightedge 
and the Floor flatness and Floor Levelness criteria specified 
on the drawings.  Upon completion of leveling, all screeds 
shall be removed and spaces filled with concrete.  Finished 
work shall permit the free drainage of water from surface at 
all points.  Finishing may be by hand or power finishing 
machines.  Joints and edges shall be straight and finished 
with jointing and edging tools. 

b. Float Finish for interior slabs shall be obtained by screeding 
to finish elevation and all surface water and laitance 
removed.  Floating shall commence as soon as screeded 
surface has sufficiently set.  Floating may be performed by 
hand using a wood float, or by power driven floats to 
produce a smooth, even textured surface.  Slabs in all areas 
which are to receive ceramic or quarry tile shall be float 
finished. 

c. Monolithic Finish for interior slabs shall be obtained by 
striking off to true surface at finished elevation, then 
screeding and floating with straightedges to bring surface to 
finish level.  While concrete is still green but sufficiently 
hardened to bear a man's weight without deep imprint, it 
shall be wood-floated to a true, even plane with no coarse 
aggregate visible.  Sufficient pressure shall be used on 
floats to bring moisture to the surface.  After surface 
moisture has disappeared, surfaces shall be steel-troweled 
to a smooth, even, impervious finish, free from trowel marks.  
When the concrete has sufficiently set to ring the trowel, the 
surface shall receive a second steel-troweling to a burnished 
finish except that surfaces receiving resilient flooring shall 
not receive the second steel troweling.  All slab areas shall 
receive a monolithic finish except those specifically excluded 
under other finishes specified herein.  Coordinate efforts 
where the concrete floor is the exposed surface to control 
finish and cracks. 

d. Broomed Finish for exterior sidewalks, slabs, platforms, stair 
treads and ramps shall be finished by tamping the concrete 
to force coarse aggregate away from the surface, screeding 
and floating to bring surface to finish level, steel troweling to 
an even, smooth surface and then brooming with a fine hair 
broom in a direction transverse to that of the principal traffic, 
or in the patterned direction as indicated on the drawings. 

e. Float Finish for exterior sidewalks shall be obtained by 
screeding to finish elevations and all surface water and 
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laitance removed.  Floating shall commence as soon as 
screened surface has sufficiently set.  Floating may be 
performed by hand using a wood float, or by power driven, 
floats to produce a smooth, even textured surface.  All slab 
edges, including those of formed joints, shall be finished 
carefully with an edger having a radius of 1/8 inch. 

f. Non-Slip Aggregate Finish for interior stair treads, platforms, 
and elsewhere as shown on the Drawings or in schedules.  
After completion of float finishing, and before starting trowel 
finish, uniformly spread 25 lbs. of dampened non-slip 
aggregate per 100 sq. ft. of surface.  Tamp aggregate flush 
with surface using a steel trowel, but do not force the 
non-slip aggregate particles below surface.  After 
broadcasting and tamping, apply trowel finishing as herein 
specified.  After curing, lightly work the surface with a steel 
wire brush, or an abrasive stone, and water to expose the 
non-slip aggregate. 

g. Chemical-Hardener Finish:  In addition to finishing as 
specified for monolithic finish, apply chemical-hardener 
finish to interior concrete floors where shown on Drawings or 
on schedules as "exposed concrete".   

1) Apply liquid chemical-hardener after complete curing 
and drying of the concrete surface.  Dilute liquid 
hardener with water, and apply in three coats; first 
coat, 1/3 strength; second, 1/2 strength; third coat, 
2/3 strength.  Evenly apply each coat, and allow 24 
hours for drying between coats.  Apply proprietary 
chemical hardeners in accordance with 
manufacturer's printed instructions. 

h. Exposed Aggregate Finish:  Exposed aggregate exterior 
sidewalks shall be finished by tamping the concrete to force 
coarse aggregate away from the surface, screeding and 
floating to bring surface to finish level, steel troweling to an 
even, smooth surface.  Apply 3/8" round rock (also known as 
river rock) densely and uniformly over the surface.  Then roll 
the seeded aggregate into the surface to match the required 
finish elevation.  Do the work carefully, avoiding uneven 
texture.  Sample panel is required for the Architect's 
approval. 

i. Rock Salt Finish:  Apply non slip swirl rock salt finish to 
exterior walks and slabs as indicated. 

1) Following completion of the troweling scatter 1/4" to 
3/8" size rock salt particles uniformly over the surface, 
then press or roll the salt particles into the surface 
only a sufficient amount for the dissolved salt to leave 
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1/4" to 3/8" side pits or holes in the surface.  After the 
concrete surface has completely hardened sufficiently 
not be damaged by washing, the salt is washed away 
by a thorough flooding with water. 
 

H. Cement Mortar or Grout 
 

(1) Cement mortar for the repair of imperfect concrete work, the filling 
of holes left by form bolts and ties, and the filling of voids, around 
piping through concrete shall consist of cement and sand mixed in 
the same proportion as used for the concrete being repaired, with 
only sufficient water to give the required consistency, but in no case 
shall the water-cement ratio be more than that specified for Class 
"A" concrete.  Bolt holes shall be filled with dry pack mortar, well 
tamped down into holes. 

 
(2) Grout for spreading over the surfaces of construction joints shall 

consist of water and cement mixed in the ratio of not to exceed 
seven gallons per sack with sufficient sand added to produce the 
desired workability of the mass. 
 

(3) Cement mortar or grout that has not been placed within 30 minutes 
after mixing shall be wasted. 

 
I. Inserts 

 
(1) Pipes, anchor bolts, sleeves, reglets, casings and other inserts, as 

shown on the plans, or as required, shall be encased in the 
concrete unless otherwise noted. 
 

(2) Contractor shall notify all subcontractors and other prime 
contractors who have items to be embedded in or pass through the 
concrete at least five days in advance of the placing of concrete. 
 

(3) The Contractor shall leave any openings through the walls or floors 
as shown on Mechanical and Electrical drawings and other 
required openings as directed by the Architect.  In case of any 
conflict with structural members, the Contractor shall notify the 
Architect and suitable solution resolved before the concrete is 
placed. 

 
J. Cleaning 

 
(1) After the concrete work is complete, carefully remove all excess 

concrete and all protective materials and broom the surfaces and 
remove all mortar and other foreign materials.  All concrete inserts, 
anchors bolts, etc., shall be cleaned of all concrete after forms are 
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removed.   
 
 
 
 

K. Waste Management 
 
(1) Separate and recycle waste materials to the maximum extent 

economically feasible. 
 
(2) Before concrete pours, designate locations or uses for excess 

concrete.  Options include: 

a. Additional paving 

b. Post footing anchorage 

c. Swale, riprap reinforcing 

d. Flowable fill 

e. Footing bottom, retaining wall footing ballast 

f. Storm structure covers 

g. Underground utility pipe kickers 

h. Storm pipe flared end section 

i. Toe wash protection, and shoulder and toe outfall restraints 
for temporary erosion pipes 
 

(3) Before concrete pours designate a location for cleaning out 
concrete trucks.  Options include: 

a. Company-owned site for that purpose (meeting 
environmental standards) 

b. On-site area to be paved later in project. 
 
 

END OF SECTION 
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033300 – ARCHITECTURAL CONCRETE (SITE) 

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 DESCRIPTION OF WORK 

A. The work covered by this section includes, but is not limited to, the: 

1. Broom Finish 

1.3 RELATED SECTIONS 

A. Cast-In-Place Concrete: Section 033000 

1.4 SUBMITTALS 

A. General:  Submit the following according to the Conditions of the Contract and 
Division 01 Specification Sections. 

B. Shop Drawings:  Layout of concrete pavement score lines and expansion joints. 

C. Test Panels:  One 4’ x 4’ test panel for each paving treatment specified herein. 

D. Certification:  Written Certificate of Compliance signed by Contractor, that all 
concrete paving and curb materials and products to be used on this project will 
comply with Standards referenced in the Specifications. 

E. Product data for proprietary materials and items, including reinforcement and 
forming accessories, admixtures, joint systems, curing compounds, dry-shake 
finish materials, and others if requested by Architect. 

F. Design mixes for each class of concrete.  Include revised mix proportions when 
characteristics of materials, project conditions, weather, test results, or other 
circumstances warrant adjustments. 

G. Laboratory test reports for evaluation of concrete materials and mix design 
tests. 
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H. Material certificates in lieu of material laboratory test reports when permitted by 
Architect.  Material certificates shall be signed by manufacturer and Contractor 
certifying that each material item complies with or exceeds requirements.  
Provide certification from admixture manufacturers that chloride content 
complies with requirements. 

1.5 QUALITY ASSURANCE 

A. Concrete Standards:  Comply with provisions of the following standards, except 
where more stringent requirements are indicated. 

1. American Concrete Institute (ACI) 301, "Specifications for Structural 
Concrete for Buildings." 

2. ACI 318, "Building Code Requirements for Reinforced Concrete." 

3. Concrete Reinforcing Steel Institute (CRSI) "Manual of Standard Practice." 

B.  Concrete Manufacturer Qualifications:  Manufacturer of ready-mixed concrete 
products complying with ASTM C 94 requirements for  production facilities 
and equipment. 

C.  Concrete Testing Service:  Engage a qualified independent testing agency to 
perform materials evaluation tests and to design concrete mixes. 

D.  Field-Constructed Mockup:  Cast mockup of size indicated or as required to 
demonstrate typical joints, surface finish, texture, color, and standard of 
workmanship. 

1. When Architect determines that mockup does not meet requirements, 
demolish and remove it from the site and cast another until the mockup is 
accepted. 

2. Keep accepted mockup undisturbed during construction as a standard for 
judging completed paving.  Undamaged mockup may be incorporated into 
the Work. 

3. Demolish accepted mockup and remove from site when directed  by 
Architect. 

E.  Do not change source of brands of cement and aggregate materials during 
course of the work. 

F.  Maintain accurate field records of time, date of placing, curing and removal of 
forms for concrete work in each portion of the work.  Include in this article 
prerequisites, standards, limitations, and criteria that establish an overall level 
of quality for products and workmanship.  Include only those quality-assurance 
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provisions that affect all Work of this Section rather than those that apply only 
to Part 2 - Products or Part 3 - Execution. 

1.6 PROJECT CONDITIONS 

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required 
for other construction activities. 

B. Establish and maintain required lines and grade elevations. 

C. Do not install concrete work over wet, saturated, muddy or frozen subgrade. 

D. Protect adjacent work. 

1. Provide temporary barricades, warning lights and signs as required for 
protection of work and public safety. 

2. Field Measurements:  Verify actual dimensions of finish  treatments 
by field measurements before fabrication. 

1.7 WARRANTY 

A.  The General Conditions and Special Provisions of the Contract apply to work 
specified in this section. 

B.  Failures include, but are not limited to, the following: 

1. Spalling 

2. Major cracking 

C.  Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - MATERIALS  

2.1 FORMS 

A.  Form Materials:  Plywood, metal, metal-framed plywood, or other acceptable 
panel-type materials to provide full-depth, continuous, straight, smooth exposed 
surfaces. 

1. Use flexible or curved forms for curves of a 100-foot or less radius. 

B.  Form Release Agent:  Provide commercial formulation form-release agent with 
a maximum of 350 g/L volatile organic compounds (VOCs) that will not bond 
with, stain, or adversely affect concrete surfaces and will not impair subsequent 
treatments of concrete surfaces. 
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2.2 REINFORCING MATERIALS 

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

B.  Epoxy-Coated Reinforcing Bars:  ASTM A 775 with ASTM A 615, Grade 60 
deformed steel bars. 

C.  Plain, Cold-Drawn Steel Wire:  ASTM A 82. 

D.  Welded Steel Wire Fabric:  ASTM A 185.  

1. Furnish in flat sheets, not rolls, unless otherwise acceptable to Architect. 

E.  Deformed-Steel Welded Wire Fabric:  ASTM A 497. 

F.  Fabricated Bar Mats:  Welded or clip-assembled steel bar mats, ASTM A 184.  
Use ASTM A 615, Grade 60 steel bars, unless otherwise indicated. 

G.  Joint Dowel Bars:  Plain steel bars, ASTM A 615, Grade 60.  Cut bars true to 
length with ends square and free of burrs. 

H.  Epoxy-Coated Joint Dowel Bars:  ASTM A 775 with ASTM A 615, Grade 60 
plain steel bars. 

I.  Hook Bolts:  ASTM A 307, Grade A bolts, 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. 

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

2.3 CONCRETE MATERIALS 

A.  Portland Cement:  ASTM C 150, Type I. 

1. Use one brand of cement throughout Project unless otherwise acceptable 
to Architect. 

B.  Fly Ash:  ASTM C 618, Type F. 

C.  Normal-Weight Aggregates:  ASTM C 33, Class 4, and as follows.  Provide 
aggregates from a single source. 

1. Maximum Aggregate Size:  1-1/2 inches. 
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2. Do not use fine or coarse aggregates that contain substances that cause 
spalling. 

3. Local aggregates not complying with ASTM C 33 that have been shown to 
produce concrete of adequate strength and durability by special tests or 
actual service may be used when acceptable to Architect. 

D.  Water:  Potable. 

2.4 ADMIXTURES 

A.  Provide concrete admixtures that contain not more than 0.1 percent chloride 
ions. 

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

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

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

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

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

2.5 CURING MATERIALS 

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

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

1. Waterproof paper. 

2. Polyethylene film. 

3. White burlap-polyethylene sheet. 

C.  Clear Solvent-Borne Liquid Membrane-Forming Curing Compound: ASTM 
C 309, Type I, Class A or B, wax free. 

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

1. Provide material that has a maximum volatile organic compound (VOC) 
rating of 350 g/L. 
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E.  Evaporation Control:  Monomolecular film-forming compound applied to 
exposed concrete slab surfaces for temporary protection from rapid moisture 
loss. 

2.6 RELATED MATERIALS 

A.  Boiled Linseed Oil Mixture:  Combination of boiled linseed oil and mineral 
spirits, complying with AASHTO M-233. 

B.  Bonding Agent:  Acrylic or styrene butadiene. 

C.  Epoxy Adhesive:  ASTM C 881, two-component material suitable for dry or 
damp surfaces.  Provide material type, grade, and class to suit requirements. 

2.7 CONCRETE MIX 

A.  Prepare design mixes for each type and strength of normal-weight concrete by 
either laboratory trial batch or field experience methods as specified in ACI 301.  
For the trial batch method, use a qualified independent testing agency for 
preparing and reporting proposed mix designs. 

1. Do not use the Owner's field quality-control testing agency as the 
independent testing agency. 

2. Limit use of fly ash to 25 percent of cement content by weight. 

B.  Proportion mixes according to ACI 211.1 and ACI 301 to provide normal-weight 
concrete with the following properties: 

1. Compressive Strength (28-Day):  3500 psi. 

2. Air Content:  2.5 to 4.5 percent. 

C.  Adjustment to Concrete Mixes:  Mix design adjustments may be requested by 
Contractor when characteristics of materials, project conditions, weather, test 
results, or other circumstances warrant. 

2.8 CONCRETE MIXING 

A.  Ready-Mixed Concrete:  Comply with requirements and with ASTM C 94. 

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; 
when air temperature is above 90 deg F (32 deg C), reduce mixing and 
delivery time to 60 minutes. 
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PART 3 - EXECUTION  

3.1 EXAMINATION 

A.  Examine areas and conditions with Owner present for compliance with layout 
requirements and other conditions affecting performance of the Work. 

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

3.2 SURFACE PREPARATION 

A.  Proof-roll prepared subbase surface to check for unstable areas and verify 
need for additional compaction.  Do not begin paving work until such conditions 
have been corrected and are ready to receive paving. 

B.  Remove loose material from compacted subbase surface immediately before 
placing concrete. 

3.3 FOUNDATION COURSE PLACEMENT:  PAVEMENT AND WALKS/PADS 

A.  Place on dry subgrade in lifts from minimum 6” to maximum 12” for pavement, 
maximum 6” lifts for walks.  Remove all subgrade material churned or mixed 
with foundation course and replace as necessary at Contractor’s expense. 

B.  Compaction for foundation course shall be 95 percent of standard proctor 
maximum density. 

C.  Grades for foundation course shall be +/- .25” of required grades. 

3.4 EDGE FORMS AND SCREED CONSTRUCTION 

A.  Set, brace, and secure edge forms, bulkheads, and intermediate screed guides 
for paving to required lines, grades, and elevations.  Install forms to allow 
continuous progress of work and so that forms can remain in place at least 24 
hours after concrete placement. 

B.  Check completed formwork and screeds for grade and alignment to following 
tolerances: 

1. Top of Forms:  Not more than 1/8 inch in 10 feet. 

2. Vertical Face on Longitudinal Axis:  Not more than 1/4 inch in 10 feet. 

C.  Clean forms after each use and coat with form release agent as required to 
ensure separation from concrete without damage. 
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3.5 PLACING REINFORCEMENT 

A.  General:  Comply with Concrete Reinforcing Steel Institute's recommended 
practice for "Placing Reinforcing Bars" for 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 fabric 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 to adjacent mats. 

3.6 JOINTS 

A.  General:  Construct contraction, construction, and isolation joints true to line 
with faces perpendicular to surface plane of concrete.  Construct transverse 
joints at right angles to the centerline, unless indicated otherwise. 

1. When joining existing paving, place transverse joints to align with 
previously placed joints, unless indicated otherwise. 

B.  Contraction Joints:  Provide weakened-plane contraction joints, sectioning 
concrete into areas as shown on Drawings.  Construct contraction joints for a 
depth equal to at least 1/4 of the concrete thickness, as follows: 

1. Tooled Joints:  Form contraction joints in fresh concrete by grooving and 
finishing each edge of joint with a radiused jointer tool. 

2. Sawed Joints:  Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch-wide joints 
into hardened concrete when cutting action will not tear, abrade, or 
otherwise damage surface and before development of random contraction 
cracks. 

3. Inserts:  Form contraction joints by inserting premolded plastic, hardboard, 
or fiberboard strips into fresh concrete until top surface of strip is flush with 
paving surface.  Radius each joint edge with a jointer tool.  Carefully 
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remove strips or caps of two-piece assemblies after concrete has 
hardened.  Clean groove of loose debris. 

C.  Walks/Pads:  Use tool that produces “V” joint not over 1/4” wide. 

D.  Construction Joints:  Set construction joints at side and end terminations of 
paving and at locations where paving operations are stopped for more than 1/2 
hour, unless paving terminates at isolation joints. 

E.  Expansion 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 30 feet for curbs and walks, unless 
otherwise specified on plans, and at all beginnings and ends at radius at 
curbs. 

2. Locate expansion joints at intervals of 50 feet, unless indicated otherwise, 
for pavement lanes. 

3. Extend joint fillers full width and depth of joint, not less than 1/2 inch or 
more than 1 inch below finished surface where joint sealant is indicated.  
Place top of joint filler flush with finished concrete surface when no joint 
sealant is required. 

4. Furnish joint fillers in one-piece lengths for full width being placed 
wherever possible.  Where more than one length is required, lace or clip 
joint filler sections together. 

5. Protect top edge of joint filler during concrete placement with a metal, 
plastic, or other temporary preformed cap.  Remove protective cap after 
concrete has been placed on both sides of joint. 

6. Locate expansion joints at a maximum of 150 sq. ft. of walks/pads, except 
that maximum dimensions between joints in a linear walk to be no more 
than 30 ft. 

F.  Installation of joint fillers and sealants is specified in Division 7 Section "Paving 
Joint Sealants." 

G.  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. 
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3.7 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. Moisten subbase to provide a uniform dampened condition at the time concrete 
is placed.  Do not place concrete around manholes or other structures until they 
are at the required finish elevation and alignment. 

C. Comply with requirements and with ACI 304R for measuring, mixing, 
transporting, and placing concrete. 

D. 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. 

E. Use a bonding agent at locations where fresh concrete is placed against 
hardened or partially hardened concrete surfaces. 

F.  Consolidate concrete by mechanical vibrating equipment supplemented by 
hand-spading, rodding, or tamping.  Use equipment and procedures to 
consolidate concrete complying with ACI 309R. 

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 
reinforcing, dowels, and joint devices. 

G.  Screed paved surfaces with a straightedge and strike off.  Use bull floats or 
darbies to form a smooth surface plane before excess moisture or bleed water 
appears on the surface.  Do not further disturb concrete surfaces prior to 
beginning finishing operations. 

H. Slip-Form Pavers:  When automatic machine placement is used for paving, 
submit revised mix design and laboratory test results that meet or exceed 
requirements.  Produce paving to required thickness, lines, grades, finish, and 
jointing as required for formed paving. 

1. Compact subbase and prepare subgrade of sufficient width to prevent 
displacement of paver machine during operations. 

I. Cold-Weather Placement:  Comply with provisions of ACI 306R and as follows.  
Protect concrete work from physical damage or reduced strength that could be 
caused by frost, freezing actions, or low temperatures. 
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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 accepted in mix 
designs. 

J.  Hot-Weather Placement:  Place concrete complying with ACI 305R and as 
specified when hot weather conditions exist. 

1. Cool ingredients before mixing to maintain concrete temperature at time of 
placement to below 90 deg F.  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 standing water, soft 
spots, or dry areas. 

3.8 CONCRETE FINISHING 

A.  Float Finish:  Begin floating when bleed water sheen has disappeared and the 
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 within a tolerance of 1/4 inch in 10 
feet as determined by a 10-foot-long straightedge placed anywhere on the 
surface in any direction.  Cut down high spots and fill low spots.  Refloat 
surface immediately to a uniform granular texture. 

B.  Medium Broom Finish:  Provide light to medium finish by striating surface with a 
stiff bristle broom in straight continuous lines.   

C.  Exposed Aggregate Finish:  Broadcast aggregate upon floated paving while 
concrete is wet.  Coverage shall be at a medium to heavy ratio.  Provide 
sample panel as specified in 1.4 d. 

D.  Final Tooling:  Tool edges of paving, gutters, curbs, and joints formed in fresh 
concrete with a jointing tool to the following radius.  Repeat tooling of edges 



Andrada Polytechnic High School  August 8, 2019 
Presentation Hall 
   

033300 ARCHITECTURAL CONCRETE (SITE)   12  
 

and joints after applying surface finishes.  Eliminate tool marks on concrete 
surfaces. 

1. Radius:  1/4 inch. 

3.9 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive 
cold or hot temperatures.  Comply with the recommendations of ACI 306R for 
cold weather protection and ACI 305R for hot weather protection during curing. 

B. Evaporation Control:  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 floating. 

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

D.  Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover 
curing, curing compound, or a combination of these as follows: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than 7 
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 a 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 directions.  Recoat areas 
subjected to heavy rainfall within 3 hours after initial application.  Maintain 
continuity of coating and repair damage during curing period. 
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3.10 FIELD QUALITY CONTROL TESTING 

A.  The Owner will employ a qualified testing and inspection agency to sample 
materials, perform tests, and submit test reports during concrete placement.  
Sampling and testing for quality control may include the following: 

1. Sampling Fresh Concrete:  ASTM C 172, except modified for slump to 
comply with ASTM C 94. 

a. Slump:  ASTM C 143; one test at point of placement for each 
compressive-strength test but no less than one test for each day's 
pour of each type of concrete.  Additional tests will be required when 
concrete consistency changes. 

b. Air Content:  ASTM C 231, pressure method; one test for each 
compressive-strength test but no less than one test 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 and when 80 deg F (27 
deg C) and above, and one test for each set of compressive-strength 
specimens. 

d. Compression Test Specimens:  ASTM C 31; one set of four standard 
cylinders for each compressive-strength test, unless directed 
otherwise.  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 of each concrete class exceeding 5 cu. yd. but less than 25 cu. 
yd., plus one set for each additional 50 cu. yd.  Test one specimen at 
7 days, test two specimens at 28 days, and retain one specimen 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. 

B. Test results will be reported in writing to Architect, concrete manufacturer, and 
Contractor within 24 hours of testing.  Reports of compressive strength tests 
shall contain the Project identification name and number, date of concrete 
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placement, name of concrete testing agency, concrete type and class, location 
of concrete batch in paving, design compressive strength at 28 days, concrete 
mix proportions and materials, compressive breaking strength, and type of 
break for both 7-day and 28-day tests. 

C. 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. 

D. Additional Tests:  The testing agency will make additional tests of the concrete 
when test results indicate slump, air entrainment, concrete strengths, or other 
requirements have not been met, as directed by Architect.  Testing agency may 
conduct tests to determine adequacy of concrete by cored cylinders complying 
with ASTM C 42, or by other methods as directed. 

3.11 REPAIRS AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective, or 
does not meet the requirements of 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 paving with epoxy 
adhesive. 

C. Protect concrete from damage.  Exclude traffic from paving for at least 14 days 
after placement.  When construction traffic is permitted, maintain paving as 
clean as possible by removing surface stains and spillage of materials as they 
occur. 

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign 
material.  Sweep concrete paving not more than 2 days prior to date scheduled 
for Substantial Completion inspections. 

 

END OF SECTION 
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033500 – DENSIFIED CONCRETE FINISH 
 

1. GENERAL: 
 

A. Description of Work 
 

(1) Work as evident on the drawings and specified herein or required 
for furnishing all labor, materials, equipment, and services 
necessary for the application of concrete densifier, sealer, and 
water and oil repellant, in conjunction with Section 033000, Cast-In-
Place Concrete. 

 
B. Related Work 

 
(1) Section 033000:  Cast-In-Place Concrete. 
 
(2) Drawings:  General Structural Notes and Room Finish Schedule. 

 
C. Submittals 

 
(1) Product data:  Submit manufacturer’s product data and installation 

instructions.  Include both published data and any specific data 
prepared for this project.  

 
D. References and Standards 

 
(1) American Concrete Institute (ACI): 

a. ACI 302.1 R-15, Guide for Concrete Floor and Slab 
Construction. 

 
(2) American Society for Testing and Materials (ASTM): 

a. ASTM C805, Impact Strength.  

b. ASTM 1028, Co-efficient of Friction.  

c. ASTM C150, Type II Portland cement.  
 
E. Quality Assurance 

 
(1) Test Area:  Test a representative area of 4 feet by 4 feet to confirm 

surface preparation procedures, coverage rates, reaction time, 
finished appearance, etc.  Use the manufacturer’s application 
instructions.  Let test area cure and dry thoroughly before 
inspection.  Keep test area available for comparison throughout the 
project. 
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2. PRODUCTS: 
 

A. Acceptable Manufacturers 
 

(1) PROSOCO, Inc., 3741 Greenway Circle, Lawrence, KS 66046. 
Phone: (800) 255-4255; Fax: (785) 830-9797. E-mail: 
CustomerCare@prosoco.com. 
 

(2) Approved equal by Architect.  Manufacturers must have a complete 
system of products that match the types and descriptions below. 
 

B. Product Descriptions 
 

This specification is based upon the Consolideck system manufactured by 
PROSOCO, Inc.  Other systems may be approved at the architect’s 
discretion provided it meets the performance characteristics of the basis 
system. 

 
(1) Concrete Sealer, Hardener, and Densifier:  Consolideck LS lithium 

silicate treatment or approved equal. 
 

(2) Concrete Protective Treatment:  Consolideck LS Guard lithium 
silicate hardener or approved equal. 

 
3. EXECUTION: 
 

A. Preparation 
 

(1) Surfaces to be treated must be clean and structurally sound.  
Remove all foreign materials including bond breakers, curing 
agents, surface grease and oil, and construction debris using the 
appropriate manufacturer’s surface prep cleaner.   
 

(2) Read “Preparation” and “Safety Information” sections in the 
manufacturer’s Product Data Sheet for the product.  

 
B. Placement 

 
(1) Apply each product in strict accordance with manufacturer’s 

instructions.  Make note of the placement order, timing and critical 
interactions between the different products to ensure a properly 
stained densified concrete finish. 

 
END OF SECTION 

 

mailto:CustomerCare@prosoco.com
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DIVISION 4 - MASONRY 
 
042000 – UNIT MASONRY 

 
1. GENERAL 
 

A. Description of Work 
 

(1) Work as evident on the drawings and specified herein or required 
for completion of the masonry work. 
 

 B.  Submittals 
 

(1) Certificates:  Furnish certificates prior to delivery of the certified 
materials to the project site for concrete masonry units, brick, lime, 
and reinforcing bars. 

 
(2)  Shop Drawings:  Furnish shop drawings in accordance with Section 

013000 Shop Drawings and Samples showing reinforcing bar 
setting plans and bending details for Architect’s review, prior to 
fabrication of any item. 

a. In reviewing shop drawings, the Architect / Engineer will 
attempt to detect omissions and major errors, but neither 
failure of the Architect / Engineer to do this nor the review of 
the shop drawings shall relieve the Contractor of its 
responsibility to comply with Drawings and Specifications. 

 
(3) Complete product literature for pre-faced masonry units. 

 
C. Delivery, Storage, and Handling 

 
(1) Handle, store, and protect masonry units in a manner to avoid 

chipping, breakage, or contact with the soil or contaminating 
materials and exposure to the elements. 

 
D. Provision for Other Trades 

 
(1) Where any work is to be set under another Section, but built into 

masonry, the Contractor shall cooperate with other Contractors for 
that work, and take care not to disturb work set by others.  Build in 
such items as masonry is being constructed to avoid cutting of 
masonry after erection. 

 
E. Standards 

 
 (1) Masonry work shall conform to the latest edition in effect of the 

following Standards and the Drawings and Specifications for the 
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engineering design and construction of reinforced grouted 
masonry: 

a. IBC International Building Code, Chapter 21, Masonry. 

b. ICBO Research Recommendation Report. 

c. ASTM American Society of Testing and  Materials 
Standards. 

 
F. Quality Control (Tests) 

 
(1) Testing of materials or mixes shall be paid for by the Owner and 

accomplished by an accredited testing laboratory approved by the 
Architect. 
 

(2) Mortar and grout test cubes shall be prepared and tested in 
accordance with ASTM C270 and ASTM C1019, respectively. 
Cubes shall be prepared and tested by an accredited testing 
laboratory and shall be representative of all materials and mixes to 
be used in the field.  All mixes and materials shall be tested prior to 
commencing any masonry work with check tests performed during 
the progress of the work, as indicated below.  In the event any 
retesting is required due to the failure of materials to meet 
specifications limits, the Contractor shall pay for all such re-testing. 

a. Mortar:  Provide at least one compressive strength test for 
mortar on the first day’s work and additional test specimens 
every three days after, but provide a minimum of one test for 
each 5,000 square feet of wall. . 

b. Grout:  Provide at least one compressive strength test for 
grout made on each day of grouting, but not less than one 
compressive strength test for grout made for every 
5,000 SF of wall. 

 
(3) Representative samples of concrete masonry units shall be 

selected from initial deliveries to the project and shall be tested for 
conformance to ASTM C90, for both compressive strength and 
shrinkage requirements.  Frequency of additional test or re-test, if 
any, shall be at the discretion and direction of the Architect's 
representative. 

 
2. PRODUCTS 
 

A. Concrete Masonry Units 
 

(1) Hollow masonry units, standard plain, shall conform to the latest 
ASTM Designation C90 with .03 to .045 linear shrinkage percent at 
30 percent maximum moisture content.  Unit sizes shall be as 
indicated on the Drawings.  Standard accessory shapes shall be 



Andrada Polytechnic High School  August 8, 2019 
Presentation Hall 
 

042000 UNIT MASONRY  3 

included as required by the work.    
 

(2) All masonry units shall be:  

a. 8 x 8 x 16 smooth faced, natural gray. 
 

B. Mortar 
 

(1) Conform to latest ASTM Designation C270 (type S) and mixed in 
the following approximate proportions by volume and shall in all 
cases develop 1800 psi minimum compressive strength in 28 days. 

1 part Portland cement 
1/4 to 1/2 part hydrated lime or lime-putty 
2-1/4 to 3 parts (of combined cement and lime) damp loose sand. 
(No fly ash shall be permitted.) 
 

(2) Commercially prepared premix mortar may be used with concrete 
masonry units. 

 
C. Grout 

 
(1) Conform to latest ASTM Designation C476 and shall in all cases 

develop 2000 psi minimum compressive strength in 28 days. 

a. Grout shall be placed in maximum of four foot lifts.  No fly 
ash shall be permitted. 

b. In grout spaces 2" or more in dimension, use coarse type 
grout.  Use fine grout in spaces less than 2" in horizontal 
dimension. 

 
D. Horizontal Steel Joint Reinforcement 

 
(1) Ladder-type "Dur-O-Wall", with No. 9 gage deformed side rods and 

cross rods spaced at not more than 16" o.c.  Material requirements 
shall meet ASTM Standards A82. 

 
E. Reinforcing Steel 

 
(1) Conform to ASTM A615, Grade 40 for #4 bars and smaller.  Grade 

60 for #5 bars and larger.  ASTM A706, Grade 60 for bars to be 
welded. 

 
F. Masonry Control Joints 

 
(1) Extruded polyvinylchloride (PVC), regular type, as required by work 

and shown on Drawings. 
 

G. Foam Insulation 
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(1) Foamed-in-place masonry insulation per section 072119. 

 
3. EXECUTION 
 

A. Laying Masonry Units 
 

(1) Masonry for the building shall not be started until the supporting 
structure has gained its full strength and has been approved by the 
Architect.  All masonry shall be laid in standard "running bond" 
except as otherwise indicated on the drawings, carefully set true to 
line level and plumb with full bonded corners and intersection. 

 
(2) Masonry units shall not be wetted before being used but shall be 

laid dry. 
 

(3) Chipped, cracked or otherwise defective units shall not be laid in 
the wall where exposed to view. 
 

(4) Chases, offsets, and openings for ducts shall be neatly formed and 
carefully located as required by other trades so no cutting and 
patching will be necessary. 
 

(5) All defects in masonry construction, due to poor workmanship or 
defective or off-color materials, shall be corrected by removal of 
defective areas and replacement with quality units and 
workmanship to match adjacent areas, and all corrective work shall 
be completed to his satisfaction at no additional cost to Owner. 

 
B. Reinforcing 

 
(1) All masonry walls and partitions of concrete masonry units shall be 

reinforced with reinforcing bars and joint reinforcement at the 
spacing indicated on plans.  All cells at vertical reinforcing bars and 
at bond beams shall be fully grouted as detailed on the drawings. 
 

(2) All steel reinforcing bars in masonry, laid horizontally or vertically, 
shall lap a minimum of 48 bar diameters for 1 bar per cell and 63 
bar diameters for 2 bars per cell, but not less than 2'-0" at all 
splices and corners. 

 
C. Joints 

 
(1) All exposed joints, interior and exterior shall be tooled.  Untooled 

joints in areas designated to receive fixed installations of any kind 
will not be permitted (i.e. cabinets, rigid insulation wall system, or 
other finishes).  Units shall be laid in a full mortar bed with a shove 
joint, and all joints shall be completely filled with mortar as masonry 
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work progresses. 
 

(2) Joint widths for concrete masonry units shall be 3/8-inch. 
 

(3) Horizontal joints inside auditorium and gymnasium shall be raked 
every 48” from finish floor to ceiling/bottom of structure. 

 
D. Grouting 

 
(1) Vertical cells in CMU to be filled shall have vertical alignment 

sufficient to maintain a clear, unobstructed continuous vertical cell. 
 

(2) All cells containing reinforcement shall be filled solidly with grout. 
Vertical cells containing reinforcement shall be filled solidly with 
grout in lifts not exceeding four feet (5') in height, unless approved 
by the architect. 

 
(3) Cleanout openings shall be provided at the bottoms of all cells to 

be filled at each lift or pour of grout where such lift or pour of grout 
is in excess of five feet in height.  Any overhanging mortar or other 
obstructions or debris shall be removed from the insides of such 
cell walls.  The cleanouts shall be sealed before grouting, after 
inspection. 
 

(4) When the grouting is stopped for one hour or longer, horizontal 
construction joints shall be formed by stopping the pour of grout 
one and one-half inches (1-1/2") below the top of the uppermost 
unit. 

 
E. Work of Other Trades 

 
(1) The Drawings shall be carefully examined so proper provisions will 

be made for all work of other trades.  All metal door frames shall be 
solidly bedded, grouted, and anchored, and masonry carefully 
pointed around these frames and projections.  All conduit, pipes, 
grounds, wedges, wall plugs, and all metal anchors and ties 
required for the proper executing of the work shall be built into the 
masonry while it is being laid. 

 
F. Insulating of Exterior Masonry Walls 

 
(1) As noted on drawings, exterior CMU walls shall be insulated by 

completely filling all ungrouted cells of the units with foam fill, 
except 2-hour rated wall assemblies which will utilize loose perlite 
fill.  Loose fill insulation shall be brought up alternately with the 
masonry with not more than a 2-foot-height section of wall 
completed before insulation is poured from the top of each height 
of wall section completed and allowed to assume its natural 
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density.  Loose fill insulation shall not be tamped. 
 

G. Protection 
 

(1) In freezing weather all masonry work and material shall be 
protected to maintain its temperature above 40 degrees F., until the 
mortar has thoroughly set.  No frozen mortar shall be used. 
 

(2) In the event of rain during the course of construction, masonry 
walls shall be protected by placing a 36" wide strip of 4 mil 
polyethylene ("Visqueen") over the top of wall, adequately weighted 
to prevent its removal by wind.  Said covering may be required at 
the direction of the Architect's representative if, in his opinion, 
inclement weather appears probable. 

(3) All Masonry construction shall meet the IBC Section 2104.3 for 
Cold Weather Construction and IBC Section 2104.4 for Hot 
Weather construction.   

 
H. Clean-Up 

 
(1) Extreme care shall be used to prevent any grout or mortar from 

staining adjacent materials and shall be immediately removed. 
Protect all sills, ledges, offsets, and other projections from 
droppings of mortar and protect door jambs and corners from 
damage during construction. 
 

(2) Upon completion or when directed by Architect, clean all exposed 
surfaces of masonry and concrete work, removing all loose mortar, 
dirt, and other materials as may be necessary to produce a finish in 
proper condition for natural exposed or painters finish.  Care shall 
be taken with projecting surfaces to avoid chipping and breaking. 

 
I. Waste Management 
 

(1) Separate and recycle waste materials to the maximum extent 
feasible. 

 
(2) Fold up metal banding; flatten and place in designated area for 

recycling. 
 

(3) Collect wood packing shims and pallets; place in designated area. 
 

(4) Place unused mixed mortar in designated locations where lower 
strength mortar meets the requirements for bulk fill; for example, 
use as retaining wall footing ballast, cavity fill at grade, or 
underground utility pipe kickers. 
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(5) Separate masonry waste and place in designated area for use as 
structural fill or in landscaping of the project. 

 
 

END OF SECTION 
 

END OF DIVISION 
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DIVISION 5 - STEEL 
 
051200 – STRUCTURAL STEEL 
 
1. GENERAL 
 

A. Description of Work 
 

(1) Work as evident of Drawings and specified herein or required to 
accomplish the structural steel work. 
 

(2) All steel exposed to view in the finished project shall be finished 
according to architecturally exposed structural steel requirements 
of ASCI. 

 
B. Related Sections 

 
(1) Section 053100:  Steel Roof Deck 

 
(2) Section 055000:  Metal Fabrications 

 
(3) Section 033000:  Cast-In-Place Concrete; setting of embedded 

items 
 

C. Submittals 
 

(1) Shop Drawings:  Furnish shop drawings in accordance with Section 
013300 Shop Drawings and Samples showing all shop and 
erection details; members and connections for any portion of the 
structure not shown on the Contract Drawings shall be detailed by 
the fabricator and indicated on the shop drawings.  All welds shall 
be indicated by standard welding symbols of the AWS.  Fabricator 
shall prepare his own original drawings.  Prints made from modified 
reproductions of project structural drawings will not be allowed.  
Shop drawings shall be approved before fabrication.  

 
a. Submittals requiring structural design or calculations shall be 

sealed by a professional civil or structural engineer 
registered in the State of Arizona. 

 
(2) In reviewing shop drawings, the Architect / Engineer will attempt to 

detect omissions and majors errors, but neither failure of the 
Architect / Engineer to do this nor the review of the shop drawings 
shall relieve the Contractor of their responsibility to comply with the 
Drawings and Specifications.  Approval of shop drawings in no way 
relieves the Contractor or fabricator of their responsibility for all 
errors of detailing, fabrication and erection, and for the correct 
fitting of structural members. 
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(3) Certification:  Certified copies of mill test reports, including names 

and locations of mills and shops, shall be furnished for all structural 
steel. 
 

(4) Weld Procedure Specifications:  WPS in conformance with AWS 
requirements shall be submitted for each type of weld to be 
constructed. 
 

D. Responsibility for Errors 
 

(1) The Contractor shall be responsible for all errors of detailing 
fabrication, and for the correct fitting of the structural members. 

 
E. Qualification of Welders 

 
(1) Certification that each welder is qualified in accordance with AWS 

Code D1.1 shall be provided.  Any welder shall be retested and 
recertified when the work of the welder creates a reasonable doubt 
as to his proficiency.  Tests, when required, shall be conducted at 
no additional expense to the Owner.  Recertification of the welder 
shall be submitted only after the welder has taken and passed the 
required retest.  All welders shall have certificates issued within the 
previous 12 months and have a copy of the approved weld 
procedures specifications. 

 
F. Delivery and Storage of Materials 

 
(1) Delivery of items for this work shall be scheduled so as to cause no 

delay in this work or work of other trades. 
 

(2) Anchor bolts and bolt setting plans shall be delivered to Contractor 
for setting, following Engineer's review of plans. 

 
(3) All items for this work shall be ready for erection or installation in 

accordance with the construction schedule established by the 
Contractor. 

 
(4) All items furnished for this work by this subcontractor shall be 

delivered to the proper subcontractor for setting. 
 
(5) Materials shall be stored out of contact with the ground in such 

manner and location as will minimize contamination and 
deterioration.  

 
 

G. Standards 
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(1) Conform to the applicable requirements and recommendation of 
the latest edition in effect of the following standards and to the 
Drawings and Specifications for the engineering design, fabrication 
and erection of structural steel. 

a. IBC International Building Code, Chapter 22. 

b. AISC Specification for Structural Steel for Buildings. 

c. AWS D1.1 Structural Welding Code. 

d. ASTM American Society for Testing and Materials Standard. 
 

2. PRODUCTS 
 
A. Hot Rolled Structural Steel, Shapes, Plates and Bars  

 
(1) Wide Flange shapes (“W” sections) shall be ASTM A992, Grade 50 

and all other shapes shall be per ASTM Specification A36. 
 

B. Steel Pipe 
 

(1) ASTM A501 or A53, Type E or S, Grade B. 
 

C. Structural Tubing 
 

(1) ASTM A500, Grade B. 
 
D. Anchor Rods (Anchor Bolts). 

 
(1) ASTM F1554 Grade 36 (Fy = 36 KSI). 

 
E. Plain threaded bars. 

 
(1) A307, Grade A. 

 
F. High Strength Bolts, Nuts, Washers 

 
(1) ASTM A325-N 

 
(2) ASTM A409-N when noted on the structural drawings. 

 
G. Unfinished Bolts and Nuts 

 
(1) ASTM A307, Grade A or ASTM A325N as indicated. 

 
 
 

H. Welding Electrodes 
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(1) AWS A5.1, E70 for manual shielded metal-arc process, and AWS 
A5.17, E70 for submerged-arc process. 

 
I. Drill-In Expansion Anchors 

 
(1) The anchors shall be a non-drilling type; see drawings for specific 

anchors to be used.  All expansion and drill-in expansion anchors 
require Special Inspection. 

 
J. Deformed Bar Anchors 
 

(1) ASTM A496, with minimum tensile strength of 70,000 psi as 
manufactured by Nelson Stud Welding Co., or approved 
comparable products. 

 
K. Threaded Studs 

 
(1) Cold finished low carbon steel, 50,000 psi minimum yield strength, 

standard threaded studs with proper ferrules and flux, sizes and 
spacing as shown on Drawings and required by work.  
Manufacturers offering a product to comply with the requirements 
for threaded studs include KSM Products, Inc., Nelson Stud 
Welding Co., and RB & W Bolt and Nut Co. 

 
L. Grout, Non-Shrink, Non-Metallic 
 

(1) Grout for column and beam bearings, "Five Star Grout" as 
manufactured by U.S. Grout Corp., Old Greenwich, Conn. 

 
M. Paint for Shop and Field 

 
(1) Primer:  SSPC-Paint 25, red iron oxide, zinc oxide, raw linseed oil 

and alkyd primer.   
 
3. EXECUTION 
 

A. Fabrication 
 

(1) Structural steel work material shall be in accordance with the 
applicable provisions of the AISC Specification.  Fabrication and 
assembly shall be done in the shop to the greatest extent possible.  
Structural steelwork, except surfaces of steel to be encased in 
concrete and surfaces to be field welded, shall be prepared for 
painting in accordance with the AISC Specification and primed with 
paint materials here in before listed. 

 
(2) Concrete anchors, shear connectors and deformed bar anchors 

shall be end welded to steel members with automatically timed stud 
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welding equipment to produce an effective full penetration weld. 
 

(3) In addition to special care used to handle and fabricate AESS, 
comply with the following: 

a. Fabricate with exposed surfaces smooth, square, and free of 
surface blemishes. 

b. Grind sheared, punched, and flame-cut edges smooth. 

c. Fabricate with exposed surfaces free of mill marks. 

d. Fabricate with exposed surfaces free of seams to maximum 
extent possible. 

e. Remove blemishes by filling or grinding or by welding and 
grinding, before cleaning, treating, and shop priming. 

f. Fabricate with piece marks fully hidden in the completed 
structure or made with media that permits full removal after 
erection. 

g. Fabricate to the tolerances specified in AISC 303 for steel 
that is not designated AESS. 

h. Seal-weld open ends of hollow structural sections with 
3/8-inch (9.5-mm) closure plates. 

 
B. Erection 

 
(1) The erection of structural steel shall be in accordance with the 

applicable provisions of the AISC Specification, and shall be 
installed by mechanics skilled in this type of work. 

 
(2) Connections:  Anchor bolts and other connections between the 

structural steel and foundations shall be provided and shall be 
properly located and built into connecting work. 

 
(3) Provide full bearing contact with non-shrink, non-metallic grout 

under all steel elements supported directly upon concrete.  The 
grout shall be proportioned, mixed and placed in strict accordance 
with the manufacturer's published specifications. 

 
C. Welding 

 
(1) Shop and field welding processes and details, workmanship, quality 

control, inspection, and the qualification procedures for welders, 
tackers, and welding operators shall be as prescribed in the 
Structural Welding Code, AWS D1.1, of the American Welding 
Society. 

 
(2) Field Welds shall be done by manual shielded metal-arc process. 
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(3) Shop and field welds shall be made only by welders, tackers, and 

welding operators who have been qualified by tests and hold a 
current valid certificate, issued by an approved Independent 
Testing Agency, to perform the type of welds required by the work.  
Copies of certificates shall be furnished upon request of the 
Architect. 

 
D. High Strength Bolt Installation 

 
(1) Install high strength bolts, nuts, washers, and direct tension 

indicators for friction-type connections in accordance with the 
Specification for Structural Joints Using ASTM A325 or A490 Bolts 
by the Research Council on Riveted and Bolted Structural Joints, 
and endorsed by the American Institute of Steel Construction and 
the Industrial Fasteners Institute.  Install and tighten bolts in 
accordance with Section 5 (e) Tightening by Use of a Direct 
Tension Indicator, and in accordance with the manufacturer's 
published recommendations and specifications.  Use both 
hardened washers and direct tension indicators as specified, 
recommended and required.  The "turn-of-nut" tightening method is 
not acceptable. 

 
E. Inspection 

 
(1) Material and workmanship shall be subject to inspection by the 

Architect at all times.  The Contractor and this subcontractor shall 
cooperate with the Architect permitting access for inspection to all 
phases of the work. 

 
(2) The Contractor shall notify the Architect in advance, of the start of 

shop fabrication and field erection. 
 
(3) This work may be inspected in the shop or place of manufacturer.  

Approval by the Architect in the shop or place of manufacturer of 
an item, detail, or phase of the work shall exclude it from 
reinspection in the field.  However, subsequent alterations or 
damage to an approved items, detail, or phase of the work may be 
cause of approval to become void. 
 

(4) Material and workmanship not conforming to the Specifications 
may be rejected at any time defects are found during the progress 
of the project. 
 

(5) The Owner shall engage a testing laboratory, to rigidly inspect, test 
as required by nondestructive methods, and prepare and submit 
reports to the Architect and Structural Engineer for compliance with 
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Specifications and Drawings of the following structural connections 
and connectors: 

a. Field and shop welded structural connections for columns, 
beams, braces and hangers, as follows: 

i. Visual inspection of all structural field and shop welds 
of all parts of all joints and connections, and of all 
other necessary structural welds shall be made by an 
approved welding inspector. 

ii. Nondestructive testing of structural field complete and 
partial joint penetration groove welds shall be made 
by an AWS approved welding inspector.  The method 
of testing shall be complete ultrasonic testing, except 
radiographic testing shall be used when required by 
the welding inspector.  All complete penetration 
groove welds require testing. 

b. Inspection of A307 and A325-N field bolts, inspection shall 
be performed as often as is required to verify that at least 
10% of all bolts and at least 2 bolts in each connection are 
properly installed and tightened to a "snug-tight" condition.  
Snug tight is defined as the tightness attained by a few 
impacts of an impact wrench or the full effort of a man using 
an ordinary spud wrench.  The same number of bolts shall 
be inspected that use fully pretensioned bolts as indicated 
on the structural drawings.  It is expected that direct tension 
indicators will be used on these types of bolted connections. 

c. Shear connector studs, workmanship, quality control, testing 
and inspection shall conform to AWS Code D1.1, 4, 
Technique, Part F. 

d. Metal decking for floors and roof shall have puddle weld 
quality, number and location per sheet width, and seam 
connection quality and spacing visually inspected. 

 
F. Painting 

 
(1) One coat of shop paint shall be applied to all structural steel unless 

noted otherwise.  Surface preparation and paint application shall 
conform to the procedures described in Section M3 of 
"Specifications for Structural Steel for Buildings", AISC. 

 
(2) Shop painted steel, when marred by welding, bolting or erection 

shall be touch-up painted by the Erection Contractor in a manner 
approved by the Architect prior to the field painting. 

 
(3) Touch-up painting of shop painted steel, when marred by the work 

of Trades or Subcontractors not performing the erection, shall be 
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touch-up painted by the Trade or Subcontractor causing the 
damage, and in a manner approved by the Architect. 

 
END OF SECTION 


