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SECTION 01 14 00 
WORK RESTRICTIONS 

PART 1 GENERAL 

 OWNER and/or utility owners may be working within the Project area while this contract 
is in progress.  If so, CONTRACTOR shall schedule Work in conjunction with these 
other entities to minimize mutual interference. 

 All compaction and other testing requirements specified shall be provided and paid for 
by CONTRACTOR. 

 Per Section 01 45 00, Quality Control and Materials Testing, CONTRACTOR shall 
accommodate City requests for supplemental quality control testing of the Work. 

 CONTRACTOR shall notify owners of Private rights-of-way 72 hours prior to work being 
performed across owner’s right-of-way. 

 If required to work in City Streets or Utah Department of Transportation (UDOT) right-of-
way, CONTRACTOR shall notify right-of-way owner 72 hours prior to work being 
performed therein.  Work within the City Streets or UDOT right-of-way shall be in 
accordance with required permits and any license agreement with OWNER.  
CONTRACTOR shall obtain and comply with all required permits. 

 CONTRACTOR must work with all adjacent property owners to ensure no harm or 
damage is caused to homes or property during construction of the project. 

 MEASUREMENT AND PAYMENT 

 Work Restrictions shall not be measured or paid as a separate item but shall be included 
as part of the various items to which it relates. 

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

 
 

- END OF SECTION - 
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Project Description 

SUMMARY & SCOPE 

APCO is pleased to provide the following proposal for supply of CP-1 and CP-2 at 

the new Booster 8 site. CP-1 will provide controls to the 3 pumps anticipated with 

this phase of the project, with capacity for 2 pumps to be added in the future, 

according to project plans. CP-2 is a relay panel that will provide over and under 

pressure protection to the pumps.  

 

This scope does not provide for any labor, instrumentation, or hardware beyond 

what is required to fabricate the two control panels already described. SCADA 

programming is also not included in this scope. 

LABOR 

▪ Panel drawings 

▪ Hardware procurement 

▪ Panel fabrication 

▪ Testing 

▪ Delivery to site 

HARDWARE 

▪ CP-1 Main Control Panel (using the Saratoga Springs Large Standard Design) 

▪ CP-2 Relay Panel 

Assumptions 

▪ No software licensing is included as part of this scope. 

▪ PLC and HMI programming are anticipated to be provided under a separate 

scope of work.  

▪ No instrumentation will be provided as part of this project. 

▪ Installation of the provided panels is assumed to be provided by others.   



 

 

 

Budget 

This project will be carried out on a Fixed Fee basis and this proposal  has been 

prepared in accordance with this billing structure. The project will be billed on a 

percent complete basis until the fulfilment of the listed price. Equipment 

procurement is a part of the project and will be billed upon receipt by APCO.  

 

Sales tax will be charged if a Utah state sales tax exemption certificate is not 

provided or already on file. 

 

CP-1 Main Control Panel  $ 45,477 

CP-2 Relay Panel    $ 12,695 

Total     $ 58,172 

Conclusion 

We look forward to working with you on this and future projects. Please contact me if you 

have any questions. 

 

Sincerely,  

 

 

 

 

Cameron Price 

(801) 989-1168 

cameron.price@apco-inc.com 
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SECTION 01 30 00 
ADMINISTRATIVE REQUIREMENTS 

PART 1 GENERAL 

 COORDINATION AND PROJECT CONDITIONS 

 Coordinate scheduling, Submittals, and Work of various sections of Project Manual to 
ensure efficient and orderly sequence of installation of interdependent construction 
elements. 

 Coordinate completion and clean-up of Work of separate sections in preparation for 
Substantial Completion. 

 After OWNER occupancy of premises, coordinate access to site for correction of 
defective Work and Work not in accordance with Contract Documents, to minimize 
disruption of OWNER's activities. 

 OWNER, UDOT, land owners, and/or utility owners may be working within the project 
area while this contract is in progress.  If so, CONTRACTOR shall schedule his work in 
conjunction with these other organizations to minimize mutual interference. 

 All existing City waterlines and service connections shall remain active during  
construction except during connections to new water mains are required.  All 
connections to the existing waterlines, except those being hot-tapped, shall only be done 
upon successful completion of mainline installation and testing. 

 Water service to this area can be interrupted to that CONTRACTOR shall connect up 
new 24- and 16-inch pipelines.  Included in Construction Schedule forecasted 
connection dates for these water lines. Schedule with City final connection dates and 
times.  A copy of CONTRACTOR’S notification letter shall be reviewed and approved by 
OWNER prior to distribution. 

 If required to work in Foothill Blvd, or any other City Street or Utah Department of 
Transportation (UDOT) right-of-way, CONTRACTOR shall notify UDOT 72 hours prior to 
work being performed therein.  Work within the City Streets or UDOT right-of-way shall 
be in accordance with their required permit and their license agreement with OWNER.  
CONTRACTOR shall obtain and comply with all required permits. 

 Coordination with Adjacent Property Owner 

 Once each week, CONTRACTOR shall hand deliver or mail a written "Construction 
Status Update Notice" to all residents, businesses, schools and property owners 
adjacent to and affected by the Work.  Notice shall be on CONTRACTOR's company 
letterhead paper and be secured to doorknob should occupants not be home.  
Obtain ENGINEER's review of notice prior to distribution.  As a minimum the notice 
shall contain the following: 

 
 name and phone number of CONTRACTOR's representative for the project 
 work anticipated for the next 7 days including work locations and work by 

subcontractors and utility companies 
 rough estimate of construction schedule through end of project 
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 anticipated driveway approach closures 
 anticipated water, sewer or power outages 
 anticipated vehicular traffic impacts, rerouting or lane closures 
 anticipated pedestrian impacts and sidewalk closures 
 changes to public transportation bus routes 

 any other construction or work items which will impact or restrict the normal use 
of streets and amenities 

 
 Failure to comply with this contract provision is considered grounds for project 

suspension per Article 16.01 of the General Conditions (EJCDC 00 70 00). 

 FIELD ENGINEERING 

 ENGINEER shall provide the following construction staking at no cost to 
CONTRACTOR. 

 Benchmark network throughout the construction zone 
 Pipeline alignment stakes at approximately 100-foot intervals and all bends and 

designated changes in grade. 
 Stake locations for air valve vaults, air vents and other fittings 

 Construction staking and surveying shall be performed by a registered Land Surveyor in 
the State of Utah. 

 CONTRACTOR shall provide all other survey construction staking as necessary to 
complete the required work according to the contract documents. 

 ENGINEER shall not be responsible for stakes, etc. removed through negligence of 
CONTRACTOR and in that event shall be compensated by CONTRACTOR for re-
staking efforts. 

 Locate and protect survey control and reference points. Promptly notify ENGINEER of 
discrepancies discovered. 

 Control datum for survey is that shown on Contract Drawings. 

 Protect survey control points prior to starting site work; preserve permanent reference 
points during construction. 

 Promptly report to ENGINEER loss or destruction of reference point or relocation 
required because of changes in grades or other reasons. 

 Coordinate with all property owners to determine the location of existing sewer and 
water service laterals. 

 All service laterals shall be verified and indicated on the Record Drawings supplied by 
CONTRACTOR to ENGINEER. 

 PRECONSTRUCTION MEETING 

 Prior to the commencement of work at the site, a preconstruction conference will be held 
at a mutually agreed time and place which shall be attended by CONTRACTOR’s 
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Project Manager, its superintendent, and its subcontractors as appropriate.  Other 
attendees will be: 

 ENGINEER and the Resident Project Representative (RPR) 
 Representatives of OWNER 
 Governmental representatives as appropriate 
 Others as requested by CONTRACTOR, OWNER, or ENGINEER. 

 Unless previously submitted to ENGINEER, CONTRACTOR shall bring to the 
conference one copy of each of the following: 

 Progress schedule 
 Procurement schedule of major equipment and materials and items requiring long 

lead time 
 Shop Drawings/Sample/Substitute or "Or Equal" submittal schedule. 

 The purpose of the conference is to designate responsible personnel and establish a 
working relationship.  Matters requiring coordination will be discussed and procedures 
for handling such matters established.  The agenda may include the following: 

 CONTRACTOR's tentative schedules 
 Transmittal, review, and distribution of CONTRACTOR's submittals 
 Processing applications for payment 
 Maintaining record documents 
 Critical work sequencing 
 Field decisions and Change Orders 
 Use of project site, office and storage areas, security, housekeeping, and OWNER's 

needs 
 Major equipment deliveries and priorities 
 CONTRACTOR's assignments for safety and first aid 

 ENGINEER will preside at the preconstruction conference and will arrange for keeping 
the minutes and distributing the minutes to all persons in attendance. 

 CONTRACTOR should plan on the conference taking no less than 6 hours. 

 PROGRESS MEETINGS 

 CONTRACTOR shall schedule and hold regular on-site progress meetings at least 
weekly and at other times as required by ENGINEER or as required by progress of the 
work.  CONTRACTOR, ENGINEER, and all subcontractors active on the site shall be 
represented at each meeting.  CONTRACTOR may at its discretion request attendance 
by representatives of its suppliers, manufacturers’, and other subcontractors. 

 ENGINEER shall preside at the meetings and provide for keeping and distribution of the 
minutes.  The purpose of the meetings will be to review the progress of the work, 
maintain coordination of efforts, discuss changes in scheduling, and resolve other 
problems which may develop. 

 At each construction progress meeting a progress report shall be presented by 
CONTRACTOR containing an updated Progress Schedule.  Where the delayed 
completion date of a project phase is noted, CONTRACTOR shall describe the 
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anticipated delays or problems and outline the action plan being taken to resolve the 
issues. 

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

 
 - END OF SECTION – 
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SECTION 01 32 16 
CONSTRUCTION PROGRESS SCHEDULE 

PART 1 GENERAL 

 DESCRIPTION 

 Comply with City of Saratoga Springs Standards regarding progress schedules and the 
following.  If there is disagreement, the more restrictive requirements apply. 

 CONTRACTOR shall prepare a schedule of the WORK in accordance with the Contract 
Documents that will allow ENGINEER and/or OWNER to determine if the WORK can be 
substantially complete within the Contract Time. 

 CONTRACTOR shall develop the project construction schedule using a computer 
software program using the Critical Path Method (CPM) for scheduling.  The program 
shall be Primavera Project Planner (P6), or approved equal. 

 RELATED WORK 

 Related work in other sections includes but is not limited to: 

 01 30 00  Administrative Requirements 
 01 33 00  Submittal Procedures 

 DEFINITIONS 

 Activity. A discrete, identifiable task or event that takes time, uses resources, has a 
definable start and stop date, furthers the work’s progress, and can be used to plan, 
schedule, and monitor a project. 

 Activity ID. A unique, alphanumeric, identification code assigned to an activity. 

 Bar Chart. Also called a Gantt chart, a graphic representation of a schedule without 
relationships. A timescale appears along the horizontal axis. 

 Completion Date, Contract. The original date specified in the contract for completion of 
the project or a revised date resulting from authorized time extensions. The contract may 
also specify completion dates for interim milestones, phases, or other portions of the 
project. 

 Completion Date, Scheduled. The completion date projected or forecasted by the 
schedule. The schedule may also project or forecast interim completion dates for 
milestones, phases, or other portions of the project. 

 Constraints. A restriction imposed on the start or finish dates of an activity that modifies 
or overrides the activity’s logic relationships. 

 Critical Path. The Longest Path. 

 Data Date. The first day in the Initial or Baseline Schedule and the first day for 
performance of the work remaining in the Monthly Schedule Update. (May also be 
defined as the date from which a schedule is calculated.) 
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 Float, Total. The amount of time an activity can be delayed and not delay the project 
completion date. 

 Holidays. Holidays observed are:  

 1st day in January (New Year's Day) 
 3rd Monday in January (Martin Luther King, Jr. Day) 
 3rd Monday in February (Presidents’ Day) 
 Last Monday in May (Memorial Day) 
 4th day in July (Independence Day) 
 24th day in July (Pioneer Day) 
 1st Monday in September (Labor Day) 
 11th day in November (Veterans Day) 
 4th Thursday in November (Thanksgiving Day) 
 25th day in December (Christmas Day) 
 For holidays that fall on a Saturday, both the Saturday and the preceding Friday are 
considered to be holidays. For holidays that fall on a Sunday, both the Sunday and 
the following Monday are considered to be holidays. 

 Longest Path. The sequence of activities that establishes the scheduled completion 
date. 

 Open End. The condition that exists when an activity has either no predecessor or no 
successor, or when an activity’s only predecessor relationship is a finish-to-finish 
relationship or only successor relationship is a start-to-start relationship. 

 ADMINISTRATIVE REQUIREMENTS 

 General Requirements - Plan and schedule the project and report progress to the owner. 
Provide a schedule using the critical path method (CPM). The owner’s acceptance of 
any schedule, whether initial, baseline, or update, does not modify the contract or 
constitute endorsement or validation by OWNER of the contractor's logic, activity 
durations, or assumptions in creating the schedule. By accepting the schedule, OWNER 
does not guaranty that the project can be performed or completed as scheduled. If 
CONTRACTOR or OWNER discovers errors after the schedule has been accepted, 
correct the error in the next schedule submission. 

 Title Block:  Show on each page the following items: 

 Project Title, Contract Number, and CONTRACTOR’s name 
 Date of Submittal, revision number, page number, and Project status cutoff date 
 Approval signatures for each subcontractor 
 Legend of Symbols, codes, and abbreviations 
 Network nomenclature, e.g., “Detailed” or “Summary” or “Building Area” identification 

 Required Schedules 

 Initial Schedule - OWNER will use the initial schedule to monitor progress until the 
baseline schedule is accepted. Prepare and submit a schedule for the first 60 
calendar days of work plus a summary bar chart schedule for the balance of the 
project. Activity durations on the summary chart may exceed 15 working days. 
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 At least 10 calendar days before the preconstruction meeting, submit the initial 
schedule to the owner. Ensure that the schedule shows milestone and 
completion dates no later than the specified contract milestone and completion 
dates. 

 OWNER will review the initial schedule at the preconstruction meeting. At this 
meeting, be prepared to generally discuss the proposed schedule for the entire 
project, not just the 60-day period covered by the initial schedule. If deviations to 
the staging, phasing, or sequencing required by the contract documents are 
proposed, be prepared to discuss these deviations. 

 
 Within 5 calendar days of the preconstruction meeting, OWNER will respond by 

accepting the initial schedule, rejecting the schedule and identifying the reason 
for rejection, or by asking for more information. Address the reasons for rejection 
or provide the information requested and resubmit the revised initial schedule no 
more than 5 calendar days after OWNER's response. OWNER may withhold 
progress payments until CONTRACTOR submits the initial schedule. 

 
 Baseline Schedule - No more than 30 calendar days after approval of the initial 

schedule, prepare and submit a baseline schedule to OWNER for review. Within 10 
calendar days of receipt of the baseline schedule, OWNER will respond by accepting 
the baseline schedule, rejecting the schedule and identifying the reason for rejection, 
or by asking for more information. Address the reasons for rejection or provide the 
information requested and resubmit the revised baseline schedule no more than 10 
calendar days after OWNER's response. OWNER may withhold progress payments 
until the contractor submits and OWNER accepts the baseline schedule. 

 
 Monthly Schedule Update - Prepare and submit a monthly schedule update to 

OWNER that depicts the status of the project as of the end of the month. The update 
will reflect a new data date, work performed up to, but not including, the new data 
date, and the plan for completing the project. Submit the schedule update by the first 
Monday of the following month. OWNER may withhold progress payments until the 
contractor submits and the owner accepts the schedule update. 

 
 Final Schedule - Within 30 calendar days of final acceptance of the project, submit a 

final schedule with actual start and finish dates for each activity. Include with the 
submission a certification signed by the principal of the firm stating: 

 
 “To the best of my knowledge, the enclosed final schedule reflects the actual 

start and finish dates of the activities contained herein.” 

 SCHEDULE REQUIREMENTS 

 Provide a schedule that meets the following requirements: 

 Calculate the schedule using the Retained Logic scheduling option unless written 
authorization is obtained from OWNER to use the Progress Override scheduling 
option. 

 Do not use the following types of logic relationships: 
 Negative lags 
 Lags in excess of 10 workdays 
 Start-to-Finish relationships 
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 Open Ends (Only the first activity will have no predecessor and only the last 
activity will have no successor) 

 Constraints (CONTRACTOR may use a limited number of constraints only with 
OWNER’s written authorization) 

 Manually modified dates (CONTRACTOR may manually modify dates only with 
OWNER’s written authorization) 

 Obtain OWNER’s authorization prior to using lags with finish-to-start relationships 
 Includes the following work activities, as applicable: 

 Work to be performed by CONTRACTOR, subcontractors, and suppliers. 
 Work to be performed by OWNER, other contractors, and third parties such as 

government agencies and authorities, permitting authorities, or other entities 
required for completion of the project. 

 The project start date, scheduled completion date, and other contractually 
mandated milestones, start or finish dates for phases, or site access or 
availability dates. 

 Submittal, review, and approval activities when applicable, including time periods 
for OWNER’s approval as specified in the contract documents. 

 Fabrication, delivery, installation, testing, and similar activities for materials, 
plants, and equipment 

 Sampling and testing periods 
 Settlement and surcharge periods 
 Cure periods 

 Utility notification and relocation 
 Installation, erection and removal, and similar activities related to temporary 

systems or structures such as temporary electrical systems or shoring. 
 Punch list, substantial completion, final cleanup, and similar activities. 
 Required acceptance testing, inspections, or similar activities. 

 Duration for receipt of permits or acquisition of rights-of-way. 
 Define the following attributes for each activity in the schedule: 

 A unique alphanumeric Activity ID. 
 A unique descriptive name, using such attributes as work type and location to 

distinguish activities. 
 A duration stated in workdays of no more than 15 workdays, unless a longer 

duration is requested by CONTRACTOR and approved by OWNER. 

 SCHEDULE SUBMISSION REQUIREMENTS 

 For each schedule submission, submit the following items: 

 A Transmittal Letter 
 A narrative report 
 A Primavera Version 6.0 compatible electronic file of the schedule on a CD, DVD, or 

thumb-drive 
 The critical path in bar chart format (Longest Path sort) 
 Work paths with total float values within 20 workdays of the critical path’s total float 

value in bar chart format. For example, if the critical path has a total float value of 
zero, then show all of the work paths with total float values of 20 or less. 

 An activity network diagram plotted in color, on E-size paper, with each sheet of the 
plot including a title, match data for diagram correlation, a page number, and a 
legend. The activity network diagram should only be submitted with schedules with 
revised relationships or activity durations. 
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 A Predecessor/Successor report with the following items for each activity: 
 Activity ID and description 
 Original duration 
 Remaining duration 
 Calendar ID 
 Predecessors and Successors 
 Early state date 
 Early finish date 
 Late start date 

 Late finish date 
 Total float 
 Relationship type 
 Lags 

 Constraints 

 Narrative Reports for the Initial and Baseline Schedule – For each submission of the 
initial and baseline schedule provide a narrative report that includes the following 
information: 

 Explanation of the overall plan to complete the project, including where the work will 
begin and the how the work and crews will flow through the project. 

 Use and application of the workdays per week, number of shifts per day, number of 
hours per shift, holidays observed, and how the schedule accommodates adverse 
weather days for each month or activity. 

 If the project is a multi-year project, then identify the work to be completed in each 
construction season 

 A statement explaining why the schedule completion date is forecast to occur before 
or after the contract completion date 

 An explanation stating why any of the contract milestone dates are forecast to occur 
late 

 A description of problems or issues anticipated. 
 A description of anticipated delays, including: 

 Identification of the delayed activity by activity ID and description 
 Type of delay 
 Cause of the delay 
 Effect of the delay on other activities, milestones, and completion dates 
 Identification of the actions needed to avoid or mitigate the delay 

 A description of the critical path 
 A description of work paths with total float values within 20 workdays of the critical 

path’s total float value. For example, if the critical path has a total float value of zero, 
then describe all of the work paths with total float values of 20 or less. 
 A statement identifying constraints and an explanation of the reason for and purpose 
of each constraint 
 A statement describing the status of required permits 
 The statement describing the reason for the use of each lag 

 Narrative Reports for the Monthly Schedule Update and Revised Schedule – For each 
submission of the monthly schedule update and revised schedule provide a narrative 
report that includes the following information: 
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 A description of the status of the scheduled completion date (and any contract 
milestone date(s)) since the last schedule submitted 

 A statement explaining why the scheduled completion date is forecast to occur 
before or after the contract completion date. An explanation stating why any of the 
contract milestone dates are forecasted to occur late 

 A description of the work performed since the last schedule update. 
 A description of unusual labor, shift, equipment, or material conditions or restrictions 

encountered or anticipated. 
 A description of the problems encountered or anticipated since the last schedule 

submission. 
 A statement that identifies and describes any current and anticipated delays. A 

discussion of delays in the narrative report does not constitute notice and does not 
replace the need for CONTRACTOR to provide notice as required by the contract. 
Include the following: 

 Identification of the delayed activity by activity ID and description 
 Type of delay 
 Cause of the delay 
 Effect of the delay on other activities, milestones, and completion dates 
 Identification of the actions needed to avoid or mitigate the delay. 

 A description of the critical path 
 A description of changes in the critical path and schedule completion date (for the 

project or its milestones) from the last schedule submission 
 Descriptions of the status of work paths that have total float values within 20 

workdays of the critical path identified in the previous schedule submission. 
 Descriptions of work paths with total float values within 20 workdays of the critical 
path’s total float value. For example, if the critical path has a total float value of 
negative 25, then show all of the near critical paths with total float values of negative 
5 or less. 
 A statement or Claim Digger report that identifies the changes made between the 
previous schedule submission and the current proposed schedule, including, but not 
limited to: 

 Data date 
 Completion date 
 Activity code assignments 
 Scheduling options 
 Activity descriptions 
 Added activities 
 Deleted activities 
 Added activity relationships 

 Deleted activity relationships 
 Activity original durations 
 Activity remaining durations 
 Activity actual start and finishes 

 Percent complete 
 Constraints 
 Activity resources 
 Activity costs 
 Activity coding 

 A statement providing status of pending items, including, but not limited to: 
 Permits 
 Change orders 
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 Time extension requests 
 Noncompliance or similar notices indicating deficiencies in CONTRACTOR’s 

performance 

 FLOAT TIME 

 Neither OWNER nor CONTRACTOR owns the float time.  The Project owns the float 
time.  Liability for the delay to the project complete date rests with the party causing the 
delay. 

 CHANGE ORDERS 

 Upon approval of a Change Order or upon receipt by CONTRACTOR of authorization to 
proceed with additional work, the change shall be reflected in the next Monthly Schedule 
update.  Contractor shall utilize a sub-network in the schedule depicting the changed 
work and its effect on other activities.  This sub-network shall be tied to the main network 
with appropriate logic so that a true analysis of the critical path can be made.  In order to 
receive an extension in Contract Times and change in price for time extension, 
CONTRACTOR must submit the sub-network analysis. 

 INCLEMENT WEATHER PROVISIONS 

 CONTRACTOR’s schedule shall include at least the number of days of delay due to 
unusually severe weather as required by the Supplementary General Conditions. 

 MEASUREMENT AND PAYMENT 

 There shall be no separate measurement and payment for construction progress 
scheduling.  Full compensation for construction progress scheduling shall be considered 
as included in the contract unit or lump sum bid prices for the various items of the 
contract to which it relates. 

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

  
- END OF SECTION – 
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SECTION 01 33 00 
SUBMITTAL PROCEDURES 

PART 1 GENERAL 

 SUBMITTAL PROCEDURES 

 General 

 Comply with City of Saratoga Springs Standards for submittals (ie Section 01300 
Administrative Procedures (Submittal)) and the following specification (01 33 00). If 
there is disagreement between City Standards and the following, the more stringent 
requirements shall apply. 

 This Section outlines the general terms that CONTRACTOR must follow for 
preparing and providing Submittals to ENGINEER for review. 

 CONTRACTOR shall anticipate resubmitting Submittals for major equipment or 
complex systems. 

 If CONTRACTOR has questions about submittal requirements, CONTRACTOR is 
encouraged to communicate with ENGINEER to discuss requirements prior to 
submitting the Submittal. 

 Substitutions shall be clearly identified on the Submittal transmittal form and shall 
include all the information required per Section 01 60 00 – Product Requirements. 

 Wherever Submittals are required by the Contract Documents, transmit 5 copies of each 
Submittal or a single electronic PDF file to ENGINEER with a Submittal transmittal form 
which is acceptable to ENGINEER. 

 Sequentially number transmittal forms. Mark revised Submittals with original number and 
sequential alphabetic suffix, i.e., Submittal 1, Submittal 1.A, etc. 

 Identify Project, Contractor, subcontractor and/or supplier; pertinent drawing and detail 
number, and Specification section number, appropriate to Submittal. 

 Each Submittal shall contain material pertaining to no more than one equipment or 
material item. 

 Each Submittal shall have the Specification section and applicable paragraph number 
clearly identified on the front of the Submittal transmittal form. A copy of the Specification 
section and applicable paragraph shall be included with the Submittal and items included 
shall be clearly mark as either in compliance or not in compliance.  For items not in 
compliance a description shall be provided explaining the reason for non-compliance.   

 CONTRACTOR shall review Submittals prior to submission to ENGINEER.  Apply 
Contractor's stamp, signed and dated, certifying that review, approval, verification of 
products required, field dimensions, adjacent construction Work, and coordination of 
information is in accordance with requirements of the Work and Contract Documents.  
Identify any deviations from the Contract Documents on the Submittal transmittal form. 

 Schedule Submittals to expedite Project, and deliver to ENGINEER at their business 
address. Coordinate submission of related items. 
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 Submittals shall be submitted sufficiently in advance to allow ENGINEER not less than 
ten regular working days for examining the drawings.  These drawings shall be accurate, 
distinct, and complete and shall contain all required information, including satisfactory 
identification of items and unit assemblies in relation to the contract drawings and/or 
specifications. 

 Identify variations from Contract Documents and product or system limitations which 
may adversely affect successful performance of completed Work. 

 If a Submittal is returned to CONTRACTOR marked “APPROVED”, or similar 
notification, formal revision and resubmission will not be required.  

 If a Submittal is returned marked “APPROVED – MAKE CORRECTIONS NOTED”, or 
similar notification, CONTRACTOR shall make the corrections on the Submittal, 
however, formal revision and resubmission will not be required. 

 Resubmittals 

 If a Submittal is returned marked “AMEND AND RESUBMIT”, or similar notification, 
CONTRACTOR shall revise the Submittal and resubmit the required number of 
copies. 

 Identify changes made since the previous submission. 

 Rejected Submittals 

 If a Submittal is returned marked “REJECTED – RESUBMIT”, or similar notification, 
it shall mean either that the proposed material or product does not satisfy the 
specification, the Submittal is so incomplete that is cannot be reviewed, or is a 
substitution request not submitted in accordance with Section 01 60 00 – Product 
Requirements. 

 CONTRACTOR shall prepare a new Submittal or submit a substitution request 
according to Section 01 60 00 – Product Requirements and shall submit the required 
number of copies. 

 Distribute copies of reviewed Submittals as appropriate. Instruct parties to promptly 
report inability to comply with requirements. 

 Submittals not requested will not be recognized or processed. 

 Unless noted otherwise, corrections indicated on Submittals shall be considered as 
changes necessary to meet the requirements of the Contract Documents and shall not 
be taken as changes to the contract requirements. 

 Fabrication or purchase of an item may only commence after ENGINEER has reviewed 
the pertinent Submittals and returned copies to CONTRACTOR marked either 
“APPROVED” or “APPROVED – MAKE CORRECTIONS NOTED”. 

 ENGINEER's review of CONTRACTOR Submittals shall not relieve CONTRACTOR of 
the entire responsibility for the corrections of details and dimensions.  CONTRACTOR 
shall assume all responsibility and risk for any misfits due to any errors in 
CONTRACTOR Submittals.  CONTRACTOR shall be responsible for dimensions and 
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quantities, coordinating with all trades, the design of adequate connections and details, 
and satisfactory and safe performance of the work. 

 CONSTRUCTION PROGRESS SCHEDULES 

 Submit initial schedules within 15 days after date of Owner-Contractor Agreement.  After 
review comments on the initial schedule are received from ENGINEER and OWNER, 
CONTRACTOR shall resubmit required revised data within ten days. 

 Submit revised Progress Schedules with each Application for Payment. 

 Distribute copies of reviewed schedules to Project site file, subcontractors, suppliers, 
and other concerned parties.  Instruct recipients to promptly report, in writing, problems 
anticipated by projections indicated in schedules. 

 Submit computer generated horizontal bar chart with separate line for each major portion 
of Work or operation, identifying first work day of each week. 

 Show complete sequence of construction by activity, identifying Work of separate stages 
and other logically grouped activities. Indicate early and late start, early and late finish, 
float dates, and duration. 

 Indicate estimated percentage of completion for each item of Work at each submission. 

 Submit separate schedule of submittal dates for shop drawings, product data, and 
samples. 

 PRODUCT DATA 

 Product Data: Submit to ENGINEER for review for limited purpose of checking for 
conformance with information given and design concept expressed in Contract 
Documents. 

 Mark each copy to identify applicable products, models, options, and other data. 
Supplement manufacturers' standard data to provide information specific to this Project. 

 After review, produce copies and distribute in accordance with SUBMITTAL 
PROCEDURES article and for record documents described in Section 01 78 50 - Project 
Closeout. 

 SHOP DRAWINGS 

 Shop Drawings: Submit to ENGINEER for review for limited purpose of checking for 
conformance with information given and design concept expressed in Contract 
Documents. 

 Fabrication of an item may be commenced only after ENGINEER has reviewed the 
pertinent submittals and returned copies to CONTRACTOR marked either 
"APPROVED", or "APPROVED - MAKE CORRECTIONS NOTED".  Corrections 
indicated on submittals shall be considered as changes necessary to meet the 
requirements of the Contract Documents and shall not be taken as the basis of claims 
for extra work. 
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 When required by individual specification sections, provide shop drawings signed and 
sealed by professional engineer responsible for designing components shown on shop 
drawings. 

 Include signed and sealed calculations to support design. 
 Submit drawings and calculations in form suitable for submission to and approval by 

authorities having jurisdiction. 
 Make revisions and provide additional information when required by authorities 

having jurisdiction. 

 After review, produce copies and distribute in accordance with SUBMITTAL 
PROCEDURES article and for record documents described in Section 01 78 50 - Project 
Closeout. 

 SAMPLES 

 Whenever indicated in the Specifications or requested by ENGINEER, CONTRACTOR 
shall submit at least 1 sample of each item or material to ENGINEER for acceptance at 
no additional cost to OWNER. 

 Samples, as required herein, shall be submitted for acceptance prior to ordering such 
material for delivery to the jobsite, and shall be submitted in an orderly sequence so that 
dependent materials or equipment can be assembled and reviewed without causing 
delay in the Work. 

 Unless otherwise specified, all colors and textures of specified items will be selected by 
ENGINEER from the manufacturer's standard colors and standard materials, products, 
or equipment lines. 

 CERTIFICATES 

 When specified in individual Specification sections, submit certification by manufacturer, 
installation/application subcontractor, or CONTRACTOR to ENGINEER, in quantities 
specified for Product Data. 

 Indicate material or product conforms to or exceeds specified requirements. Submit 
supporting reference data, affidavits, and certifications as appropriate. 

 Certificates may be recent or previous test results on material or Product, but must be 
acceptable to ENGINEER. 

 MANUFACTURER'S INSTRUCTIONS 

 When specified in individual Specification sections, submit printed instructions for 
delivery, storage, assembly, installation, start-up, adjusting, and finishing, to ENGINEER 
for delivery to Owner in quantities specified for Product Data. 

 Indicate special procedures, perimeter conditions requiring special attention, and special 
environmental criteria required for application or installation. 
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 MANUFACTURER'S FIELD REPORTS 

 When required in individual sections, have Manufacturer or Supplier provide qualified 
representative to observe field conditions, conditions of surfaces and installation, quality 
of workmanship, start-up of equipment, test, adjust, and balance of equipment as 
applicable and to make written report of observations and recommendations to 
ENGINEER. 

 OPERATIONS AND MAINTENANCE MANUAL SUBMITTAL 

 See Section 01 78 00 Operations and Maintenance Manuals. 

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

 
 

 

 - END OF SECTION – 
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SECTION 01 42 13 
ABBREVIATIONS 

PART 1 GENERAL 

 DESCRIPTION 

  Wherever in these Specifications references are made to the standards, specifications, or other 
  published data of the various national, regional, or local organizations, such organizations may 
  be referred to by their acronym or abbreviation only.  As a guide to the user of these 
  Specifications, the following acronyms or abbreviations which may appear in these 
  Specifications shall have the meanings indicated herein. 

  See Sheet G-3 for abbreviations use on the Contract Drawings. 

  Abbreviations and acronyms not included in below list are per ASME Y14.38. 

 ABBREVIATIONS AND ACRONYMS 

AASHTO American Association of the State Highway and Transportation Officials 
ABMA  American Bearing Manufacturers Association (formerly AFBMA) 
ACI  American Concrete Institute 
AGA  American Gas Association 
AGC  American General Contractors 
AI  The Asphalt Institute 
AIA  American Institute of Architects 
AISC  American Institute of Steel Construction 
AISI  American Iron and Steel Institute 
ANSI  American Nation Standards Institute, Inc. 
APA  American Plywood Association 
API  American Petroleum Institute 
APWA  American Public Works Association 
ASCE  American Society of Civil Engineers 
ASHRAE American Society of Heating, Refrigerating, and Air-Conditioning   

  Engineers 
ASME  American Society of Mechanical Engineers 
ASOC  American Society of Quality Control 
ASSE  American Society of Sanitary Engineers 
ASTM  American Society for Testing and Materials 
AWS  American Welding Society 
AWWA  American Water Works Association 
AWPB  American Wood Preservers Bureau 
BBC  Basic Building Code, Building Officials and Code Administrators   

  International 
CGA  Compressed Gas Association 
CLFMI  Chain Link Fence Manufacturer's Institute 
CMA  Concrete Masonry Association 
CRSI  Concrete Reinforcing Steel Institute 
CWI  Certified Welding Inspector 
DIPRA  Ductile Iron Pipe Research Association 
DWQ  Department of Water Quality 
DWR  Drinking Water Regulations 
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ECTC  Erosion Control Technology Council  
EIA  Electronic Industries Association 
EPA  Environmental Protection Agency 
ETC  Electrical Test Laboratories 
FEMA  Federal Emergency Management Agency 
FHWA  Federal Highway Administration 
FM  Factory Mutual System 
HI  Hydraulic Institute 
IBC  International Building Code 
ICBO  International Conference of Building Officials 
ICC  International Code Council 
ICC-ES  International Code Council Evaluation Service 
IEEE  Institute of Electrical and Electronics Engineers 
IES  Illuminating Engineering Society 
IFC  International Fire Code 
IMC  International Mechanical Code 
IPC  International Plumbing Code 
ISA  Instrument Society of America 
ISO  International Organization of Standardization 
ITE  Institute of Traffic Engineers 
LPI  Lightning Protection Institute 
MBMA  Metal Building Manufacturer's Association 
MSS  Manufacturers Standardization Society 
NAAMM  National Association of Architectural Metal Manufacturers 
NACE  National Association of Corrosion Engineers 
NBS  National Bureau of Standards 
NEC  National Electrical Code 
NEMA  National Electrical Manufacturer's Association 
NFPA  National Fire Protection Association 
NFPA  National Forest Products Association 
NISO  National Information Standards Organization 
NSF  NSF International (formerly National Sanitation Foundation) 
OSHA  Occupational Safety and Health Administration 
PCA  Portland Cement Association 
PCI  Precast/Prestressed Concrete Institute 
PVC  Polyvinyl Chloride Pipe 
RMA  Rubber Manufacturers Association 
RWMA  Resistance Welder Manufacturer's Association 
SAE  Society of Automotive Engineers 
SSPC  Society for Protective Coating (formerly Steel Structure Painting Council) 
SSPWC  Standard Specification for Public Works Construction 
TPI  Truss Plate Institute 
UDOT  Utah Department of Transportation 
UBC  Uniform Building Code 
UL  Underwriters Laboratories, Inc. 
WCRSI  Western Concrete Reinforcing Steel Institute 
WI  Woodwork Institute 
WRI  Wire Reinforcements Institute, Inc. 
WSP  Welded Steel Pipe  
WWPA  Western Wood Products Association 
 



02/2023  ABBREVIATIONS 
360.39.100  PAGE 01 42 13 - 3 

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

 
 - END OF SECTION – 
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SECTION 01 42 19 
REFERENCE STANDARDS 

PART 1 GENERAL 

 QUALITY ASSURANCE 

 TITLES OF SECTIONS AND PARAGRAPHS.  Captions accompanying Specifications 
sections and paragraphs are for convenience of reference only, and do not form a part of 
the Specification. 

 APPLICABLE PUBLICATIONS.  Whenever in these Specifications references are made 
to published specifications, codes, standards, or other requirements, it shall be 
understood that wherever no date is specified, only the latest specifications, standards 
or requirements of the respective issuing agencies which have been published as of the 
date that the work is advertised for bids, shall apply; except to the extent that said 
standards or requirements may be in conflict with applicable laws, ordinances, or 
governing codes.  No requirements set forth herein or shown on the drawings shall be 
waived because of any provision of, or omission from, said standards or requirements. 

 SPECIALISTS, ASSIGNMENTS.  In certain instances, specifications test requires (or 
implies) that specific work is to be assigned to specialists or expert entities, who must be 
engaged for the performance of that work.  Such assignments shall be recognized as 
special requirements and shall not be interpreted so as to conflict with the enforcement 
of building codes and similar regulations governing the work; also, they are not intended 
to interfere with local union jurisdiction settlements and similar conventions.  Such 
assignments are intended to establish which party or entity involved in a specific unit of 
work is recognized as "expert" for the indicated construction processes or operations.  
Nevertheless, the final responsibility for fulfillment of the entire set of contract 
requirements remains with CONTRACTOR. 

 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

 Without limiting the generality of other requirements of the Specifications, all Work 
specified herein shall conform to or exceed the requirements of all applicable codes and 
the applicable requirements of the following documents to the extent that the provisions 
of such documents are not in conflict with the requirements of these Specifications nor 
the applicable codes. 

 Reference herein to "Building Code" or “Uniform Building Code” shall mean the 
International Building Code of the International Code Council.  The latest edition of the 
code as approved and used by the local agency as of the date of award, as adopted by 
the agency having jurisdiction, shall apply to the Work herein, including all addenda, 
modifications, amendments, or other lawful changes thereto. 

 In case of conflict between codes, reference standards, drawings and the other Contract 
Document, the most stringent requirements shall govern.  All conflicts shall be brought to 
the attention of ENGINEER for clarification and directions prior to ordering or providing 
any materials or labor.  CONTRACTOR shall bid the most stringent requirements. 

 APPLICABLE STANDARD SPECIFICATIONS.  CONTRACTOR shall construct the 
Work specified herein in accordance with the requirements of the Contract Documents 
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and the referenced portions of those referenced codes, standards, and Specifications 
listed herein; except, that wherever references to "Standard Specifications" are made, 
the provisions therein for measurement and payment shall not apply. 

 References in the Contract Documents to "Standard Specifications" shall mean the 
Contract Documents including all current supplements, addenda, and revisions thereof. 

 References herein to "OSHA Regulations for Construction" shall mean Title 29, Part 
1926, Construction Safety and Health Regulations, Code of Federal Regulations 
(OSHA), including all changes and amendments thereto. 

 References herein to "OSHA Standards" shall mean Title 29, Part 1910, Occupational 
Safety and Health Standards, Code of Federal Regulations (OSHA), including changes 
and amendments thereto. 

 UTAH DEPARTMENT OF ENVIRONMENTAL QUALITY.  Wells, tanks, pumping 
stations and culinary water pipelines shall conform to the requirements of Utah 
Administrative Code Rule R 309.  Water and sewer pipeline installation shall conform to 
the requirements of Utah Administrative Code Rule R 317-3-2.9 “Protection of Water 
Supplies” for horizontal and vertical separation.  

 UTAH DEPARTMENT OF TRANSPORTATION (UDOT) REQUIREMENTS.  
CONTRACTOR's work on UDOT property or right-of-way shall conform to UDOT’s latest 
edition of Standard Specifications For Road and Bridge Construction. 

 U.S. ARMY CORPS OF ENGINEERS (COE) REQUIREMENTS.  CONTRACTOR's work 
shall conform to COE Specifications in accordance with Section 404 of the Clean Water 
Act for excavation in wetlands. 

 Reference herein to APWA shall mean the latest edition of the “Manual of Standard 
Specifications” and “Manual of Standard Plans” as prepared by the American Public 
Works Association and the Associated General Contractors of America.  

 All provisions of the Manual of Standard Specifications, Latest Edition and Manual of 
Standard Plans, Latest Edition both published by the Utah Chapter of the American 
Public Works Association are hereby made a part of the Contract Documents by 
reference.  The publications may be purchased separately from the Utah Technology 
Transfer Center, Utah State University, 4111 Old Main Hill, Logan, UT 84322-4111.  Any 
conflicts, between the technical specifications, drawings, and other provisions or 
documents contained in the Contract Form or Contract Documents versus provisions 
contained in the Manual of Standard Specifications, Latest Edition and Manual of 
Standard Plans, Latest Edition published by the Utah Chapter of the American Public 
Works Association, shall be resolved in favor of the technical specifications, drawing, 
and provisions contained in the Contract form or Contract Documents. 

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

 
 - END OF SECTION - 
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SECTION 01 45 00 
QUALITY CONTROL AND MATERIALS TESTING 

PART 1 GENERAL 

 SUMMARY 

 This Section outlines responsibilities for controlling quality of materials, products and 
workmanship. 

 MATERIALS 

 All materials incorporated in the project shall be new and shall fully comply with the 
Specifications.  Unless otherwise clearly provided in the Specifications, all workmanship, 
equipment, materials, and articles incorporated in the Work covered by the Contract are 
to be of the best available grade of their respective kinds.  Whenever, in the 
specifications, any material, article, device, product, fixture, form, type of construction, or 
process indicated or specified by patent or proprietary name, by name of manufacturer, 
or by catalog number, such specifications shall be deemed to be used for the purpose of 
establishing a standard of quality and facilitating the description of the material or 
process desired and shall be deemed to be followed by the words "or approved equal" 
and CONTRACTOR may in such case, upon receiving ENGINEER's approval, purchase 
and use any item, type, or process which shall be substantially equal in every respect to 
that indicated or specified. 

 Materials and equipment may be used in the Work based upon receipt of a Supplier’s 
certificate of compliance.  Certificate must be in possession of CONTRACTOR and 
reviewed by ENGINEER prior to use. 

 Quality Assurance Testing by OWNER and/or ENGINEER shall not relieve 
CONTRACTOR of responsibility to furnish materials and work in full compliance with 
Contract Documents. 

 MANUFACTURER’S INSTRUCTIONS 

 Should instructions conflict with Contract Documents, request clarification before 
proceeding. 

 When required in individual sections, submit manufacturer’s instructions in the quantity 
required for product data, delivery, handling, storage, assembly, installation, start-up, 
adjusting, balancing, and finishing, as appropriate. 

 WORKMANSHIP 

 Maintain performance control and supervision over Subcontractors, Suppliers, 
manufacturers, products, services, workmanship, and site conditions, to produce work in 
accordance with Contract Documents. 



 

 
02/2023 QUALITY CONTROL AND MATERIALS TESTING 
360.39.100 01 45 00- 2 

 Comply with industry standards except when more restrictive tolerances or specified 
requirements indicate more rigid standards or more precise workmanship. 

 Provide suitable qualified personnel to produce specified quality. 

 Ensure finishes match approved samples. 

 TOLERANCES 

 Monitor fabrication and installation tolerance control of products to produce acceptable 
Work. Do not permit tolerances to accumulate. 

 Comply with manufacturers' tolerances. When manufacturers' tolerances conflict with 
Contract Documents, request clarification from ENGINEER before proceeding. 

 Adjust products to appropriate dimensions; position before securing products in place. 

 TESTING AND INSPECTION SERVICES 

 Testing agency and testing for quality control and material testing shall be furnished by 
CONTRACTOR as part of the project.  Results of testing shall be reported to 
CONTRACTOR and ENGINEER on site.  Reports of the testing shall be transmitted 
directly to ENGINEER. 

 City also desires to do supplemental testing. Coordinate with City to accommodate their 
supplemental testing.  See Section 01 14 00. 

 Materials to be supplied under this contract will be tested and/or inspected either at their 
place of origin or at the site of the work by the testing agency.  CONTRACTOR shall give 
ENGINEER written notification well in advance of actual readiness of materials to be 
tested and/or inspected at point of origin so ENGINEER may witness testing by the 
testing agency.  Satisfactory tests and inspections at the point of origin shall not be 
construed as a final acceptance of the material nor shall it preclude retesting or 
reinspection at the site of the work. 

 CONTRACTOR shall furnish such samples of materials as are requested by the 
ENGINEER, without charge.  No material shall be used until reports from the testing 
agency have been reviewed and accepted by ENGINEER.  See Section 01 33 00 - 
Submittal Procedures. 
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 UNSATISFACTORY CONDITIONS 

 Examine areas and conditions under which materials and products are to be installed.  
Do not proceed with work until unsatisfactory conditions have been corrected in a 
manner acceptable to installer. 

 AUTHORITY AND DUTIES OF PROJECT REPRESENTATIVE 

 Refer to Section 00 73 00 "Supplementary Conditions" sub-section SC 10.03 "Resident 
Project Representative". 

 QUALITY CONTROL TESTING 

 ENGINEER’s failure to detect any defective Work or materials does not prevent later 
rejection when such defect is discovered nor does it obligate ENGINEER for 
acceptance. 

 CONTRACTOR shall provide 24-hours minimum notice to ENGINEER for all testing 
required by these specifications so ENGINEER may coordinate or be present during 
testing. 

 TESTING ACCEPTANCE AND FREQUENCY 

 Minimum Quality Control Testing Frequency:  As defined in Table 01 45 00-1, 
CONTRACTOR shall be responsible to ensure that all testing is performed at the 
frequencies shown.  CONTRACTOR shall uncover any work at no cost to OWNER to 
allow the testing agency to perform required testing at the frequency shown. 

 Acceptance of Defective Work:  As defined in Article 14.04 of the General Conditions. 

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION 

 EXAMINATION 

 Verify existing site conditions and substrate surfaces are acceptable for subsequent 
Work.  Beginning new Work means acceptance of existing conditions. 

 Verify existing substrate is capable of structural support or attachment of new Work 
being applied or attached. 

 Examine and verify specific conditions described in individual specification sections. 

 Verify utility services are available, of correct characteristics, and in correct locations. 

 PREPARATION
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 Clean substrate surfaces prior to applying next material or substance. 

 Seal cracks or openings of substrate prior to applying next material or substance. 

 Apply manufacturer required or recommended substrate primer, sealer, or conditioner 
prior to applying new material or substance in contact or bond. 

TABLE 01 45 00-1: QUALITY CONTROL TESTING FREQUENCY 
 

SYSTEM 

or 

MATERIAL 

TESTS MINIMUM REQUIRED FREQUENCY 

SUBGRADE AND BACKFILL MATERIALS 

Section 31 23 15 

Excavation and 
Backfill for Buried 
Pipelines 

Field Density 
1 test per 200 linear feet per 1.5 feet of backfill thickness 
placed. 

Laboratory 
1 test for each material type which includes proctor, 
classification, and gradation. 

Section 31 23 23 

Excavation and 
Backfill for 
Structures 

Field Density 
1 test per 2000 square feet per 1.5 feet of backfill thickness 
placed within 20 feet of pump station building. At least one test 
per 1.5 feet of backfill thickness under pump station. 

Laboratory 
1 test for each material type which includes proctor, 
classification, and gradation. 

Section 32 11 23 

Road Base - 

Untreated Base 
Course 

Field Density 
Base course subgrade:  1 test per 2,000 square feet of area. 

Base course:  1 test per 2,000 square feet of area. 

Laboratory 
Base course:  1 test for each material type which includes 
proctor, classification, and gradation. 

ASPHALT 

Section 32 12 16 

Hot-Mix Asphalt 
Concrete Paving 

Mix Design 

Marshall Test Method:  1 test initially per each type of material 
and each change in target, and for each day of production 
thereafter. 

Specific Gravity: 1 per each Marshall Test 

Extraction:  1 test per each Marshall Test 

Field Density 
Bituminous surfaces:  1 test per 2,000 square feet placed or 
part thereof. 

Asphalt 
Thickness 
and Core 
Density 

Bituminous surfaces: 1 test sample every 300 linear feet of 
completed roadway. 

PORTLAND CEMENT CONCRETE 

Section 3 30 00 

 

Cast-in-Place 

Slump 

1 test every day of placement (if less than 100 cubic yards in a 
day), 1 test for every 100 cubic yards, or 1 test for each 3,000 
square feet of surface area for slabs and more frequently if 
batching appears inconsistent. 
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 - END OF SECTION – 
  

SYSTEM 

or 

MATERIAL 

TESTS MINIMUM REQUIRED FREQUENCY 

Concrete Entrained air 1 test with slump test. 

Ambient and 
concrete 
temperatures 

1 test with slump test. 

Water cement 
ratio. 

to be verified and provided with batch tickets. 

Compressive 
strength 

1 set of 5 cylinders. 1 test every day of placement (if less than 
100 cubic yards in a day), 1 test for every 100 cubic yards, or 1 
test for each 3,000 square feet of surface area for slabs, and 
more frequently if batching appears inconsistent. 

NOTES: 
 
 1 Additional tests shall be conducted when variations occur due to the contractor's operations, 

weather conditions, site conditions, etc. 

 2 Classification, moisture content, Atterberg limits and specific gravity tests shall be conducted 
for each compaction test if applicable. 

 3 Tests can substitute for same tests required under "Aggregates" (from bins or source), 
although gradations will be required when blending aggregates. 

 4 Aggregate moisture tests are to be conducted in conjunction with concrete strength tests for 
water/cement calculations. 
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SECTION 01 45 23 

TESTING AGENCY SERVICES 

PART 1 GENERAL 

 SUMMARY 

 CONTRACTOR shall be responsible for providing Construction Quality Control Testing 
of all soils, concrete, etc. as required by the various sections of these Specifications.  
This section includes the following: 

 Use of independent testing agency  
 Control testing report submittal requirements  
 Responsibilities of testing agency 

 RELATED WORK 

 Related work specified in other sections includes, but is not limited to: 

 Section 01 33 00 Submittal Procedures 
 Section 01 22 00 Measurement and Payment  

 REFERENCES 

 Work covered by this Specification shall meet or exceed the provisions of the latest 
editions of the following Codes and Standards in effect at the time of award of the 
Contract. The publication is referred to in the text by basic designation only. 

 AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 ASTM D 3740  Standard Practice for Minimum Requirements for Agencies  
   Engaged in Testing and/or Inspection of Soil and Rock as Used in  
   Engineering Design and Construction. 

 ASTM D 4561 Standard Practice for Quality Control Systems for Organizations  
   Producing and Applying Bituminous Paving Materials 

 ASTM E 329 Standard Specification for Agencies Engaged in Construction  
   Inspection, Testing, or Special Inspection. 

 DEFINITIONS  

 Independent Testing Agency:  A testing agency NOT owned by CONTRACTOR, and an 
agency that does not have any preferential affiliation or association with CONTRACTOR, 
or any of CONTRACTOR’s Subcontractors and Suppliers other than entering into a 
contract with CONTRACTOR to perform the duties defined in these Specifications.  

 Professional Engineer:  An engineer who complies with Utah licensing law and is 
acceptable to the authority having jurisdiction. 

 



02/2023  TESTING AGENCY SERVICES 
360.39.100  PAGE 01 45 23 - 2 

 QUALITY ASSURANCE 

 CONTRACTOR shall employ and pay for services of an independent testing agency 
which complies with ASTM D 3740, ASTM D 4561, and ASTM E 329 to test materials for 
contract compliance. 

 CONTRACTOR SUBMITTALS 

 Provide submittals in accordance with Section 01 33 00 – Submittal Procedures 

 If CONTRACTOR is employing and paying for an independent testing agency, prior to 
start of Work, submit testing agency’s name, address, telephone number and the 
following: 

 Concrete Technician:  Approved by ENGINEER or ACI certified. 
 Person charged with engineering managerial responsibility 
 Professional engineer on staff to review services 
 Level of certification of technicians 

 TESTING AGENCY SUBMITTALS 

 Field Test Report:  Submit report no later than the end of the current day. 

 Laboratory Test Report:  Submit original report within 48 hours after test results are 
determined. 

 Final Summary Report: Submit prior to final payment 

 On all reports include:  

 Project title, number and date of the report 
 Date, time and location of test 
 Name and address of material Supplier 
 Identification of product being tested and type of test performed 
 Identify whether test is initial test or retest 
 Results of testing and interpretation of results 
 Name of technician who performed the testing 

 RESPONSIBILITIES OF TESTING AGENCY 

 Calibrate testing equipment at least annually with devices with an accuracy traceable to 
either National Bureau of Standards or acceptable values of natural physical constraints. 

 Provide sufficient personnel at site and cooperate with CONTRACTOR, ENGINEER and 
OWNER’s Representative in performance of testing service. 

 Secure samples using procedures specified in the applicable testing code. 

 Perform testing of products in accordance with applicable sections of the Contract 
Documents. 

 Immediately report any compliance or noncompliance of materials and mixes to 
CONTRACTOR, ENGINEER, and OWNER’s Representative. 
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 When an out-of-tolerance condition exists, perform additional inspections and testing 
until the specified tolerance is attained, and identify retesting on test reports. 

 LIMITS ON TESTING AGENCY AUTHORITY 

 Agency may not release, revoke, alter, or enlarge on requirements of Contract 
Documents. 

 Agency may not suspend Work. 

 Agency has no authority to accept Work for OWNER. 

 MEASUREMENT AND PAYMENT  

 Testing agency services shall be measured or paid as provided in Section 01 22 00- 
Measurement and Payment. 

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

- END OF SECTION – 
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SECTION 01 50 00 
TEMPORARY CONSTRUCTION UTILITIES AND ENVIRONMENTAL CONTROLS 

PART 1 GENERAL 

 DESCRIPTION 

 Comply with City of Saratoga Springs Standards and the following.  If there is 
disagreement the more stringent requirements shall apply. 

 This section covers temporary utilities, including electricity, lighting, telephone service, 
water, and sanitary facilities; temporary controls, including barriers, protection of work, 
and water control; and construction facilities, including parking, progress cleaning, and 
temporary buildings. 

 TEMPORARY UTILITIES 

 Temporary Electricity:  CONTRACTOR shall provide, maintain, and pay for all power 
required by CONTRACTOR, including electrical service to CONTRACTORS field office. 

 Temporary Lighting:  CONTRACTOR shall provide all temporary lighting required for 
execution of his work and for employee and public safety.  As a minimum, lighting levels 
during working hours shall meet the requirements of OSHA Subsection 1926.56 
illumination. 

 Temporary Heating and Cooling 

 Provide heating and cooling devices as needed to maintain specified conditions for 
construction operations. 

 Temporary Ventilation 

 Ventilate enclosed areas to achieve curing of materials, to dissipate humidity, and to 
prevent accumulation of dust, fumes, vapors, or gases. 

 Telephone Service:  CONTRACTOR shall provide, maintain and pay for telephone 
service to the field office at time of project mobilization. 

 Temporary Water Service 

 CONTRACTOR shall provide for all his workers on the project, adequate and 
reasonably convenient uncontaminated drinking water supply.  All facilities shall 
comply with the regulations of the local and State Departments of Health. 

 CONTRACTOR shall be responsible to arrange for water, both potable and non-
potable water. 

 When water is taken from a city water system or any other potable water supply 
source for construction purposes, suitable precautions shall be taken to prevent 
cross connections and contamination of water supply. 

 Temporary Sanitary Facilities: CONTRACTOR shall provide and maintain sanitary 
facilities for his employees and his subcontractors' employees that will comply with the 
regulations of the local and State Departments of Health. 
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 TEMPORARY CONTROLS 

 Barriers:  Provide barriers as necessary to prevent unauthorized entry to construction 
areas and to protect existing facilities and adjacent properties from damage from 
construction operations.  Protect non-owned vehicular traffic, stored materials, site, and 
structures from damage. 

 Project Security 

 CONTRACTOR shall make all necessary provisions to protect the project and 
CONTRACTOR's facilities from fire, theft, and vandalism, and the public from 
unnecessary exposure to injury. 

 Entry Control: 
 Restrict entrance of persons and vehicles into Project site. 
 Allow entrance only to authorized persons. 

 Dust Control:  Execute Work by methods to minimize raising dust from construction 
operations.  Provide positive means to prevent air-borne dust from dispersing into the 
atmosphere.  Give all unpaved streets, roads, detours, or haul roads used in the 
construction area an approved dust-preventive treatment or periodically water to prevent 
dust.  Applicable environmental regulations for dust prevention shall be strictly enforced.  

 Pest Control: Provide methods, means, and facilities to prevent rodents, pests and 
insects from damaging the Work. 

 Pollution Control: Provide methods, means, and facilities to prevent contamination of 
soil, water, and atmosphere from discharge of noxious, toxic substances, and pollutants 
produced by construction operations.  All chemicals used during construction or 
furnished for project operation whether defoliant, soil sterilant, herbicide, pesticide, 
disinfectant, polymer, reactant or of other classification, shall show approval of the U.S. 
Department of Agriculture.  Use of all such chemicals and disposal of residues shall be 
in strict accordance with the printed instruction of the manufacturer. 

 Protection of Work:  CONTRACTOR shall protect installed work and provide special 
protection where specified in individual specifications sections.  CONTRACTOR shall 
provide temporary and removable protection for installed products, and shall control 
activity in immediate work area to minimize damage.   

 Open Burning:  No open burning of waste materials will be allowed. 

 Explosives and Blasting:  The use of explosives on the work will not be permitted. 

 Noise Abatement:  In inhabited areas, particularly residential, operations shall be 
performed in a manner to minimize unnecessary noise generation. 

 STORM AND GROUND WATER 

 CONTRACTOR shall provide and maintain at all times during construction, ample 
means and devices with which to promptly remove and properly dispose of all water 
entering the excavation or other parts of the work, whether the water be from surface 
or underground water sources. 
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 In excavation, fill, and grading operations, care shall be taken to disturb the pre-
existing drainage pattern as little as possible.  Particular care shall be taken not to 
direct drainage water into private property or into streets or drainage ways 
inadequate for the increased flow. 

 CONTRACTOR shall maintain effective means to minimize the quantity of sediments 
leaving the work area either by storm water or CONTRACTOR's own dewatering 
operations.  CONTRACTOR shall be responsible for obtaining required permits and 
complying with all City, State, and Federal storm water management regulations and 
requirements, including preparing and implementing a Storm Water Pollution 
Prevention Plan (SWPPP) for Construction Activities.  If required, CONTRACTOR 
shall submit a copy of the Notice of Intent and the SWPPP to the OWNER for review 
and approval.  

 CONSTRUCTION FACILITIES 

 VEHICULAR ACCESS 

 Construct temporary access roads from public thoroughfares to serve construction 
area, of width and load bearing capacity to accommodate unimpeded traffic for 
construction purposes. 

 Extend and relocate vehicular access as Work progress requires, provide detours as 
necessary for unimpeded traffic flow. 

 Location of temporary access roads and detours shall be approved by ENGINEER. 
 Provide unimpeded access for emergency vehicles. 
 Provide and maintain access to fire hydrants and control valves free of obstructions. 
 Provide means of removing mud from vehicle wheels before entering streets. 
 When possible, use existing on-site roads for construction traffic. 

 Parking:  CONTRACTOR shall provide temporary parking areas to accommodate use of 
construction personnel.  Parking shall be located in an area approved by ENGINEER. 

 Progress Cleaning 

 CONTRACTOR shall maintain areas free of waste materials, debris, and rubbish.  
Maintain the site in a clean and orderly condition.  Upon completion of work, repair all 
damage caused by equipment and leave the project site free of rubbish or excess 
materials of any kind. 

 Thoroughly clean all spilled dirt, gravel, or other foreign materials caused by the 
construction operations from all streets and roads at the conclusion of each day's 
operation. 

 It shall be the responsibility of CONTRACTOR to promptly clean up and remove any 
oil and/or fuel spills caused by CONTRACTOR or his Sub-contractors during the 
course of the project.  Contaminated soil shall be properly disposed of by 
CONTRACTOR in accordance with all applicable laws.  CONTRACTOR shall be 
responsible for any damages to OWNER resulting from CONTRACTOR's negligence 
in promptly cleaning up said spills. 

 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 

 Prior to Final Application for Payment, CONTRACTOR shall remove temporary above 
grade or buried utilities, equipment, facilities, and materials; clean and repair damage 
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caused by installation or use of temporary work; and restore existing facilities used 
during construction to original condition. 

 CULTURAL RESOURCES 

 CONTRACTOR's attention is directed to the National Historic Preservation Act of 1966 
(16 U.S.C. 470) and 36 CFR 800 which provides for the preservation of potential 
historical architectural, archeological, or cultural resources (hereinafter called "cultural 
resources"). 

 CONTRACTOR shall conform to the applicable requirements of the National Historic 
Preservation Act of 1966 as it relates to the preservation of cultural resources. 

 If a suspected or unsuspected historical, archaeological, or paleontological item, feature, 
or site or other cultural resource is encountered during subsurface excavations at the 
site of construction, the following procedures shall be instituted: 

 Construction operations shall be immediately stopped in the vicinity of the discovery 
and ENGINEER and OWNER shall be notified of the nature and exact location of the 
finding.  CONTRACTOR shall not damage the discovered objects and shall provide 
written confirmation of the discovery to ENGINEER within two (2) calendar days. 

 OWNER and ENGINEER will then immediately notify the State Historical 
Preservation Office (SHPO) and the Utah Geological Survey (UGS). 

 SHPO and UGS will investigate the finding and determine if the resource requires 
protection and the disposition of the said resource. 

 If SHPO and UGS determine that the potential find is a bona fide cultural resource, 
CONTRACTOR shall suspend work at the location of the find under the provisions for 
changes contained in Articles 11, 12, and 13 of the General Conditions, Section 00 70 
00 – General Conditions. 

PART 2 PRODUCTS 

 TEMPORARY EROSION CONTROL MATERIALS 

 EROSION CONTROL BLANKETS 

 Erosion control blankets shall meet the requirements of the Erosion Control 
Technology Council (ECTC) and the FHWA Standard Specifications for Construction 
of Roads and Bridges on Federal Highway Projects, FP-03 Section 713.17 as a Type 
3.B Extended Term Double Net Erosion Control Blanket.  The erosion control blanket 
shall be fabricated from UV-stabilized polypropylene and a straw/coconut blend. The 
blanket shall be Model SC150 by Tensar North American Green, Excel CS-3 by 
Western Excelsior, or approved equal.  The functional longevity shall be 24 months 
minimum.  

 SILT FENCE 

 Use woven fabric meeting the following properties. 
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Table 1 - Silt Fence Geotextile 

Property ASTM 
MARV’s 

Standard High Performance 

Grab Tensile Strength, lbs. D 4632 90(a) 120(a) 

Grab Elongation, % D 4632 < 40 < 40 

Flux, gal/min/ft2 D 4491 15 90 

Apparent Opening Size, 
(AOS-US sieve) 

D 4751 > 20 > 30  

Ultraviolet Degradation, % D 4355 70 90 

NOTES 
(a) Percent of tensile strength retained determined after weathering per ASTM D 

4355 for 500-hours 

  
 High performance fence to have tape yarns in one principle direction only. 
 Add stabilizers or inhibitors to make the filaments resistant to sunlight or heat 

deterioration. 
 Finish edges to prevent outer yarn from pulling away from the fabric. 
 Sheets of fabric may be sewn or bonded together.  Provide minimum width 

recommended by manufacturer. 
 No deviation from any requirement in Table 2 due to the presence of seams. 
 Manufactured with pockets for posts, hems with cord, or with posts pre-attached 

using staples or button head nails. 

 POSTS 

 Minimum length:  4-feet. 
 Steel:  Round, U shaped, T shaped, or C shaped with a minimum weight of 1.3-

pounds per foot, and have projections for fastening wire. 
 Wood as follows: 

 Soft wood posts at least 3-inches in diameter, or nominal 2 x 4-inches and 
straight to provide a fence without noticeable misalignment. 

 Hard wood post providing a minimum cross-sectional area of 2.25 square-inches. 
 Fasteners for Wooden Posts: 

 Wire staples No. 17 gage minimum with a crown at least 3/4-inches wide and 
legs at least 1/2-inch long. 

 Nails 14 gage minimum, 1-inch long with 3/4-inch button. 
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PART 3 EXECUTION 

 SILT FENCE  

 Beginning work means acceptance of existing conditions. 

 Maintain the silt fence until revegetation is complete (defined as when cover reaches a 
density of at least 70% of pre-disturbance levels. 

 Clear area of any debris and obstructions that may damage geotextile. 

 Place post in all low points. 

 Install posts a maximum of 8-feet apart with at least 18-inches in the ground.  If not 
possible to achieve depth, secure posts to prevent overturning. 

 Attach filter fabric by wire, cord, pockets, staples, nails, or other effective means. 

 When using a wire support fence, provide at least 6 horizontal wires with a minimum 
of 12 gage wire.  Space vertical wires 6-inches maximum.  Secure geotextile to the 
up slope side of the post.  Extend wire into the trench a minimum of 2-inches and 
extend a maximum or 36-inches above the ground surface. 

 Install fabric so 6 to 8-inches of fabric remain at the bottom to be buried.  Splice together 
only at support posts with at least a minimum overlap of 18-inches.  Extend buried 
portion 6-inches deep and the rest upstream of the fabric fence. 

 Sediment Removal:  Remove sediment before deposit reaches 1/2 of the height of the 
silt fence or raise the height of silt fence.  After removal of sediment, dress landscape. 

 Schedule of Locations:  Typical locations include the toe of fill slopes, the downhill side 
of fill slopes, the downhill side of large cut areas, and at natural drainage areas.  Limit 
geotextile materials to handle an area equivalent to 1,000 square feet per 10-feet of 
fence.  Use caution should site slope be steeper than 1:1 (horizontal:vertical), and water 
flow rates exceed 1 cubic foot per second per 10-feet of fence face. 

 
 - END OF SECTION – 
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SECTION 01 50 30 
PROTECTION OF EXISTING FACILITIES 

PART 1 GENERAL 

 DESCRIPTION 

 Comply with City of Saratoga Springs Standards and the following.  If there is 
disagreement, the more stringent requirements shall apply. 

 Any existing facilities, disturbed which are located in or adjacent to the line of work such 
as curbs, gutters, drive approaches, sidewalks, driveways, fences, underground pipes, 
conduits, or utilities, shall be cleaned up and restored in kind by CONTRACTOR and in 
accordance with the Specifications contained herein governing the various types of 
services involved. 

 CONTRACTOR shall not perform work that would affect any oil, gas, sewer, or water 
pipeline; any telephone, fiber optic, television cable, or electric transmission line; any 
fence; or any structure, until authorization has been obtained from owner of the 
improvement.  Provide owner of the improvement due notice of the beginning of the 
work, and remove, shore, support, or otherwise protect such improvement or replace the 
same. 

 RELATED WORK 

 Related work specified in other sections includes, but is not limited to: 

Section 01 78 50 Project Closeout 

 RESTORATION OF FENCES 

 Where it is necessary to remove any fence to facilitate CONTRACTOR's operation, 
CONTRACTOR shall obtain prior agreement with owner of the fence for removal of the 
fence and shall be responsible for any damage due to negligence of CONTRACTOR.  
As soon as practical, the fence shall be restored substantially to the same or improved 
condition as it was prior to the commencement of the work.  Where livestock is present 
CONTRACTOR shall provide temporary fencing to keep livestock away from the 
construction area. 

 UNDERGROUND SERVICE ALERT 

 Prior to any excavation in the vicinity of any existing underground facilities, including all 
water, sewer, storm drain, gas, petroleum products, or other pipelines; all buried electric 
power, communications, or television cables; all traffic signal and street lighting facilities; 
and all roadway and state highway rights-of-way, CONTRACTOR shall notify the 
regional notification center (Blue Stakes of Utah) at 1-800-662-4111 or 811 or submit an 
on-line request at www.bluestakes.org at least 2 days, but no more than 7 days, prior to 
such excavation. 

 INTERFERING STRUCTURES AND UTILITIES 

 CONTRACTOR shall exercise all possible caution to prevent damage to existing 
structures and utilities, whether above ground or underground.  Prior to submittal of 
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Shop Drawings, and prior to commencing any excavations for new pipelines or 
structures, conduct investigations, including exploratory excavations and borings, to 
determine the location and type of underground utilities and services connections that 
could result in damage to such utilities.  It shall be the responsibility of CONTRACTOR 
to locate and expose all existing underground and overhead structures and utilities in 
such a manner as to prevent damage to same.  CONTRACTOR shall notify all utility 
offices concerned at least 48 hours in advance of construction operations in which a 
utility agency's facilities may be involved.  This shall include, but not be limited to, 
irrigation water, culinary water, telephone, television cables, fiber optic communication, 
gas, and electric.  CONTRACTOR shall be responsible for any and all changes to, 
reconnections to public utility facilities encountered or interrupted during prosecution of 
the work, and all costs relating hereto shall be at CONTRACTOR's expense.  
CONTRACTOR shall contract with and pay Public Utility Agencies for work required in 
connection with all utility interferences and handle all necessary notifications, 
scheduling, coordination, and details.  The cost of public utility interferences shall be 
included in CONTRACTOR's lump sum or unit price bid covering the major contract 
facility to which interference or changes are attributable. 

 All exploratory excavations shall be performed as soon as practicable after Notice to 
Proceed and, in any event, a sufficient time in advance of the construction to avoid 
possible delays to CONTRACTOR’s progress.  Prepare a report identifying each utility 
by its size, elevation, station and material of construction.  Immediately notify 
ENGINEER and the utility in writing as to any utility discovered in a different position 
than as marked in the field or shown on the Drawings, or any utility which is not marked 
in the field or not shown on the Drawings. 

 The number of exploratory excavations required shall be that number which is sufficient 
to determine the alignment and grade of the utility.  Conform to local agency 
requirements for backfill and pavement repair subsequent to performing exploratory 
excavations. 

 Any damages to private property, either inside or outside the limits of the easements 
provided by OWNER, shall be the responsibility of CONTRACTOR.  Any roads, 
structures, or utilities damaged by the work shall be repaired or replaced in a condition 
equal to or better than the condition prior to the damage.  Such repair or replacement 
shall be accomplished at CONTRACTOR's expense without additional compensation 
from OWNER. 

 CONTRACTOR shall remove and replace small miscellaneous structures such as 
fences and culverts which are damaged by the construction activity at his own expense 
without additional compensation from OWNER.  CONTRACTOR shall replace these 
structures in a condition as good as or better than their original condition. 

 At points where CONTRACTOR's operations are adjacent to or across properties of 
railway, telegraph, telephone, irrigation canal, power, gas, water, or adjacent to other 
property (damage to which might result in considerable expense, loss, and 
inconvenience), no work shall be started until all arrangements necessary for the 
protection thereof have been made. 

 The locations of the major existing culinary water lines, gas pipes, underground electric, 
cable television, and telephone lines that are shown on the plans were taken from city 
maps, and maps supplied by the utility owner.  No excavations were made to verify the 
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locations shown for underground utilities, unless specifically stated on the Drawings.  It 
should be expected that some location discrepancies will occur.  Neither OWNER nor its 
officers or agents shall be responsible for damages to CONTRACTOR as a result of the 
locations of the utilities being other than those shown on the plans or for the existence of 
utilities not shown on the plans. 

 CONTRACTOR shall be solely and directly responsible to owners and operators of such 
properties for any damage, injury, expense, loss or inconvenience, delay, suits, actions, 
or claims of any character brought because of an injury or damage which may result 
from the carrying out of the work to be done under the contract. 

 All utilities including all water, sewer, storm drain, gas, petroleum products, or other 
pipelines; all buried electric power, communications, or television cables; all traffic signal 
and street lighting facilities encountered along the line of the work shall remain 
continuously in service during all operations under the Contract, unless other 
arrangements satisfactory to ENGINEER are made with owner of said utility.   

 In the event of interruption to either domestic or irrigation water, or to other utility 
services as a result of accidental breakage, or as a result of being exposed or 
unsupported, CONTRACTOR shall promptly notify the proper authority.  CONTRACTOR 
shall cooperate with the authority in restoration of service as soon as possible, and shall 
not allow interruption of any water or utility service outside working hours unless prior 
approval is received. 

 In case it shall be necessary to move the property of any public utility or franchise 
holder, such utility company or franchise holder will, upon request of CONTRACTOR, be 
notified by OWNER to move such property within a specified reasonable time.  When 
utility lines that are to be moved are encountered within the area of operations, 
CONTRACTOR shall notify ENGINEER a sufficient time in advance for the necessary 
measures to be taken to prevent interruption of service. 

 Where the proper completion of the WORK requires the temporary or permanent 
removal and/or relocation of an existing Utility or other improvement which is indicated, 
CONTRACTOR shall remove and, without unnecessary delay, temporarily replace or 
relocate such Utility or improvement in a manner satisfactory to ENGINEER and 
OWNER of the facility.  In all cases of such temporary removal or relocation, restoration 
to the former location shall be accomplished by CONTRACTOR in a manner that will 
restore or replace the Utility or improvement as nearly as possible to its former locations 
and to as good or better condition than found prior to removal. 

 RIGHTS-OF-WAY 

 CONTRACTOR shall be required to confine construction operations within the dedicated 
rights-of-way for public thorough fares, or within areas for which construction easements 
have been obtained, unless they have made special arrangements with the affected 
property owners in advance.  CONTRACTOR shall be required to protect stored 
materials, cultivated trees and crops, and other items adjacent to the proposed 
construction site. 

 CONTRACTOR shall submit for approval by ENGINEER the type and size of equipment 
used, and the methods for work performed on the rights-of-way across private 
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properties, to avoid or minimize injury to trees, shrubs, gardens, lawns, fences, 
driveways, retaining walls, or other improvements within the rights-of-way. 

 The construction easement widths and access to private properties are as shown on the 
Drawings and as described in the easement documents; however CONTRACTOR is to 
minimize impacts to surface improvements within the right-of-way.  CONTRACTOR shall 
obtain a signed release from the property owner, approving restoration of work in the 
construction easements across or bordering private properties.  See Project Closeout 
Section 01 78 50, 1.4.D. 

 Property owners affected by the construction shall be notified by CONTRACTOR at least 
48 hours in advance of the time the construction begins.  During all construction 
operations, CONTRACTOR shall construct and maintain such facilities as may be 
required to provide access by all property owners to their property.  No person shall be 
cut off from access to his property for a period exceeding 8 hours unless 
CONTRACTOR has made special arrangements with the affected persons.  
CONTRACTOR shall, daily or more frequently if necessary, grade all disturbed areas to 
be smooth for motor vehicle traffic. 

 PROTECTION OF SURVEY, STREET OR ROADWAY MARKERS 

 CONTRACTOR shall not destroy, remove, or otherwise disturb any existing survey 
markers or other existing street or roadway markers without proper authorization.  No 
pavement breaking or excavation shall be started until all survey or other permanent 
marker points that will be disturbed by the construction operations have been properly 
referenced.  Survey markers or points disturbed by CONTRACTOR shall be accurately 
restored after street or roadway resurfacing has been completed. 

 TREES OR SHRUBS WITHIN PROJECT LIMITS 

 Except where trees or shrubs are indicated to be removed, CONTRACTOR shall 
exercise all necessary precautions so as not to damage or destroy any trees or shrubs, 
including those lying within street rights-of-way and project limits, and shall not trim or 
remove any trees unless such trees have been approved for trimming or removal by the 
jurisdictional agency or OWNER.  Existing trees and shrubs which are damaged during 
construction shall be trimmed or replaced by CONTRACTOR or a certified tree company 
under permit from the jurisdictional agency and/or OWNER.  Tree trimming and 
replacement shall be accomplished in accordance with the following paragraphs. 

 Symmetry of the tree shall be preserved; no stubs or splits or torn branches left; 
clean cuts shall be made close to the trunk or large branch.  Spikes shall not be used 
for climbing live trees.  Cuts over 1-1/2 inches in diameter shall be coated with a tree 
paint product that is waterproof, adhesive, and elastic, and free from kerosenes, coal 
tar, creosote, or other material injurious to the life of the tree. 

 CONTRACTOR shall immediately notify the jurisdictional agency and/or OWNER if 
any tree or shrub is damaged by CONTRACTOR's operations.  If, in the opinion of 
said agency or OWNER, the damage is such that replacement is necessary, 
CONTRACTOR shall replace the tree or shrub at its own expense.  The tree or shrub 
shall be of a like size and variety as the one damaged, or, if of a smaller size, 
CONTRACTOR shall pay to OWNER of said tree a compensatory payment 
acceptable to the tree or shrub owner, subject to the approval of the jurisdictional 
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agency or OWNER.  The size of the tree or shrub shall be not less than 1-inch 
diameter nor less than 6 feet in height. 

 

 RESTORATION OF PAVEMENT 

 Pavement work shall meet the specifications for installation as noted in APWA Section 
33 12 16. 

 All paved areas damaged during construction shall be replaced with similar materials of 
equal thickness to match the existing adjacent undisturbed areas, except where specific 
resurfacing requirements have been called for in the Contract or in the requirements of 
the agency issuing the permit.  The pavement restoration requirement to match existing 
sections shall apply to all components of existing sections, including sub-base, base, 
and pavement.  Pavements which are subject to partial removal shall be neatly sawcut in 
straight lines. 

 Wherever required by the local agency having jurisdiction, CONTRACTOR shall place 
temporary surfacing promptly after backfilling and shall maintain such surfacing for the 
period of time fixed by said authorities before proceeding with the final restoration of 
improvements. 

 CONCRETE WORK 

 Concrete work shall meet the specifications for installation as noted in APWA Section 32 
16 13 Driveway, Sidewalk, Curb and Gutter. 

 All flat work in streets tying into existing flatwork shall be doweled into the existing 
concrete.  Dowels to be spaced at 12" O.C. and be No. 5 rebar x 14" for slabs up to 8 
inches in thickness and No. 8 rebar x 18" for slabs over 8 inches. 

 LAWNS 

 Lawns that are damaged or destroyed during performance of the work shall be repaired 
or replaced with turf sod according to APWA Section 32 92 00 - Turf and Grass. 

 FENCES 

 Fences that are damaged or destroyed during performance of the work shall be repaired 
or replaced back to the original condition or better to the satisfaction of the land owner 
and OWNER. 

 LANDSCAPING 

 All landscaping on private property that is damaged or destroyed during performance of 
the work shall be repaired or replaced back to the original condition or better to the 
satisfaction of the land owner and OWNER. 

 OTHER SURFACE IMPROVEMENTS 

 All other surface improvements not explicitly mentioned herein that are damaged or 
destroyed during performance of the work shall be repaired or replaced back to original 
condition or better. 
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PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

 
 - END OF SECTION – 
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SECTION 01 55 26 
TRAFFIC CONTROL 

PART 1 GENERAL 

 DESCRIPTION 

 Comply with City of Saratoga Spring traffic control requirements and the following. If 
there is disagreement, the more stringent requirements shall apply. 

 CONTRACTOR shall comply with all rules and regulations of the City, County, and State 
authorities regarding the closing of public streets or highways.  If conditions justify, 
ENGINEER may authorize CONTRACTOR to conduct his work in specific areas and to 
specific tasks to avoid sporadic and unorganized work efforts. 

 All work performed on or within the right-of-way of state roads shall have traffic control 
devices in place before work begins that meet the requirements of Utah Department of 
Transportation's "Specifications for Excavation on State Highways". 

 No road shall be closed by CONTRACTOR to the public except by express permission 
of ENGINEER and after obtaining the required permits.  Where it is necessary to close a 
county or city road to thru traffic, the road shall be closed to thru traffic only - not local 
traffic.  The road shall be closed for one block only, not over 700 feet.  The road shall be 
barricaded at each point of public access with barricades meeting the Utah Department 
of Transportation's specifications. 

 Traffic must be kept open on those roads and streets where no detour is possible.  
CONTRACTOR shall, at all times, conduct his work so as to insure the least possible 
obstruction to traffic and normal commercial pursuits.  All obstructions within traveled 
roadways shall be protected by approved signs, barricades, and lights where necessary 
for the safety of the traveling public.  The convenience of the general public and 
residents, and the protection of persons and property are of prime importance and shall 
be provided for by CONTRACTOR in an adequate and satisfactory manner. 

 Excavations on project sites from which the public is excluded shall be marked or 
guarded in a manner appropriate for the hazard.  

 TRAFFIC CONTROL 

 For the protection of traffic in public or private streets and ways, CONTRACTOR shall 
provide, place, and maintain all necessary barricades, traffic cones, warning signs, 
lights, and other safety devices in accordance with the requirements of the "Manual on 
Uniform Traffic Control Devices for Streets and Highways, Part VI - Temporary Traffic 
Control," published by U.S. Department of Transportation, Federal Highway 
Administration.  CONTRACTOR shall take all necessary precautions for the protection of 
the work and the safety of the public.  All barricades and obstructions shall be 
illuminated at night, and all lights shall be kept burning from sunset until sunrise.  
CONTRACTOR shall station such guards or flaggers and shall conform to such special 
safety regulations relating to traffic control as may be required by the public authorities 
within their respective jurisdictions.  All signs, signals, and barricades shall conform to 
the requirements of Subpart G, Part 1926, of the OSHA Safety and Health Standards for 
Construction. 
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 If at any time the conditions indicate that CONTRACTOR's protective facilities and 
service are inadequate to assure the safety of the public or CONTRACTOR's workers, 
CONTRACTOR shall provide additional facilities or services as may be necessary to 
assure protection at no additional cost to OWNER. 

 Where required, CONTRACTOR shall obtain a traffic control permit from the governing 
agency prior to beginning work, and shall comply with all requirements of the permit. 

 MEASUREMENT AND PAYMENT 

 Traffic Control shall not be measured or paid as a separate item, but shall be included as 
part of the various items to which it relates. 

 

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

 
 - END OF SECTION - 
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SECTION 00 56 00 
DUST CONTROL 

PART 1 GENERAL 

 SCOPE OF WORK 

 Comply with City of Saratoga Springs Standards and the following.  If there is 
disagreement, the more stringent requirements shall apply. 

 Furnish all labor, materials and equipment as required to provide dust control for the 
project.  

 All materials and services shall comply with the requirements of the State of Utah, 
Department of Environmental Quality, Division of Air Quality and the City’s Municipal 
Code. 

PART 2 PRODUCTS 

 MATERIALS 

 Water.  CONTRACTOR shall be responsible to arrange and pay for water for dust 
control. 

 Calcium chloride shall be added to the water used to provide dust control, if required by 
the City. 

PART 3  EXECUTION 

 DUST CONTROL 

 CONTRACTOR shall comply with the requirements of the State of Utah Department of 
Environmental Quality, Air Quality Regulations (including R301-205 Emission Standards: 
Fugitive Emissions and Fugitive Dust, and R307-309 Fugitive Emissions and Fugitive 
Dust, of the Utah Air Conservation Rules (UACR).  CONTRACTOR shall submit a 
Fugitive Dust Control Plan to the Utah Division of Air Quality, which meets the 
requirements of R307-309-4.  CONTRACTOR shall obtain a permit from the Division of 
Air Quality. 

 CONTRACTOR shall execute Work by methods to minimize raising dust from 
construction operations.  Provide positive means to prevent air-borne dust from 
dispersing into the atmosphere.  Give all unpaved streets, roads, detours, or haul roads 
used in the construction area an approved dust-preventive treatment or periodically 
water to prevent dust.  Applicable environmental regulations for dust prevention shall be 
strictly enforced. 

 WATER PLACEMENT FOR DUST CONTROL 

 CONTRACTOR is responsible for placement of sufficient water to control dust on the 
project.  Dust control is defined by the permit requirements of the State of Utah, Division 
of Environmental Quality, Division of Air Quality.  Permit shall be obtained by 
CONTRACTOR.  



 

02/2023 DUST CONTROL 
360.39.100 PAGE 01 56 00-2 

 WATER AND CALCIUM CHLORIDE MIXTURE FOR DUST CONTROL 

 CONTRACTOR may also use a water and calcium chloride solution to abate the dust for 
the project.  The mixture of calcium chloride per 10,000-gallon truck shall be 10 pounds.  
The calcium chloride shall be added to the water truck container as the water is being 
put into the water truck in order to provide sufficient mixing. 

 In the absence of providing the water and calcium chloride mixture, CONTRACTOR 
shall meet the requirements of Subsection 3.2 of this document or shall use other 
approved methods by OWNER that will allow CONTRACTOR to meet permit 
requirements. 

 
- END OF SECTION - 
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SECTION 01 60 00 
PRODUCT REQUIREMENTS 

PART 1 GENERAL 

 PRODUCTS 

 Furnish products of qualified manufacturers suitable for intended use. Furnish products 
of each type by single manufacturer unless specified otherwise. 

 Do not use materials and equipment removed from existing premises, except as 
specifically permitted by Contract Documents. 

 Furnish interchangeable components from same manufacturer for components being 
replaced. 

 PRODUCT DELIVERY REQUIREMENTS 

 Transport and handle products in accordance with manufacturer's instructions. 

 Promptly inspect shipments to ensure products comply with requirements, quantities are 
correct, and products are undamaged. 

 Provide equipment and personnel to handle products by methods to prevent soiling, 
disfigurement, or damage. 

 PRODUCT STORAGE AND HANDLING REQUIREMENTS 

 Store and protect products in accordance with manufacturers' instructions. 

 Store with seals and labels intact and legible. 

 Store sensitive products in weather tight, climate controlled, enclosures in an 
environment favorable to product. 

 For exterior storage of fabricated products, place on sloped supports above ground. 

 Cover products subject to deterioration with impervious sheet covering. Provide 
ventilation to prevent condensation and degradation of products. 

 Store loose granular materials on solid flat surfaces in well-drained area. Prevent mixing 
with foreign matter. 

 Provide equipment and personnel to store products by methods to prevent soiling, 
disfigurement, or damage. 

 Arrange storage of products to permit access for inspection. Periodically inspect to verify 
products are undamaged and are maintained in acceptable condition. 

 PRODUCT OPTIONS 

 Products Specified by Reference Standards or by Description Only: Any product meeting 
those standards or description. 
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 Products Specified by Naming One or More Manufacturers: Products of one of 
manufacturers named and meeting specifications, no options or substitutions allowed. 

 Products Specified by Naming One or More Manufacturers with Provision for 
Substitutions: Submit request for substitution for any manufacturer not named in 
accordance with the following article. 

 PRODUCT SUBSTITUTION PROCEDURES 

 ENGINEER will consider requests for Substitutions only after Notice of Award. 

 Substitutions may be considered when a product becomes unavailable through no fault 
of CONTRACTOR. 

 Document each request with complete data substantiating compliance of proposed 
Substitution with Contract Documents. 

 A request constitutes a representation that CONTRACTOR: 

 Has investigated proposed product and determined that it meets or exceeds quality 
level of specified product. 

 Will provide same warranty for Substitution as for specified product. 
 Will coordinate installation and make changes to other Work which may be required 

for the Work to be complete with no additional cost to OWNER. 
 Waives claims for additional costs or time extension which may subsequently 

become apparent. 
 Will reimburse OWNER for review or redesign services associated with re-approval 

by authorities having jurisdiction. 

 Substitutions will not be considered when they are indicated or implied on Shop Drawing 
or Product Data submittals, without separate written request, or when acceptance will 
require revision to Contract Documents. 

 Substitution Submittal Procedure: 

 Submit four copies of request for Substitution for consideration to ENGINEER. 
 Submit Shop Drawings, Product Data, and certified test results attesting to proposed 

product equivalence. Burden of proof is on proposer. 
 ENGINEER may require CONTRACTOR to provide additional data about the 

proposed substitution. 
 ENGINEER will be the sole judge as to the type, function, and quality of any such 

substitution and ENGINEER’s decision shall be final. 
 ENGINEER will notify CONTRACTOR in writing of decision to accept or reject 

request. 
 Acceptance by ENGINEER of a substitution proposed by CONTRACTOR shall not 

relieve CONTRACTOR of the responsibility for full compliance with the Contract 
Documents and for the adequacy of the substitution. 

PART 2  PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

 - END OF SECTION – 
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SECTION 01 71 13 
MOBILIZATION 

PART 1 GENERAL 

 DESCRIPTION 

 This Section is provided to cover CONTRACTOR's cost of general and miscellaneous 
responsibilities and operations not normally attributed to, or included in, any other single 
bid item.  This shall include, but not necessarily be limited to, work described or 
enumerated in this section under the following subsections. 

 MOVING TO AND FROM THE JOB SITE 

 This shall include CONTRACTOR's preliminary arrangement for starting and stopping 
construction operations, work schedules, and transportation of equipment and personnel 
to and from the project. 

 CLEAN-UP 

 The cost of all clean-up Work as specified and not covered under other items shall be 
included in the Bid.  Values shall be included in the Bid Schedule, lump-sum price, for 
"Mobilization/Demobilization". 

 TEMPORARY UTILITIES 

 The cost of water, power, etc. required by CONTRACTOR in performing the Work 
specified in the Contract shall be included in the Bid.  Values shall be included in the Bid 
Schedule, lump-sum price, for "Mobilization/Demobilization". 

 PERFORMANCE BOND, PAYMENT BOND, AND INSURANCE 

 The cost of the Performance Bond, Payment Bond, and any required insurance and/or 
other miscellaneous cost associated with this Project shall be included with the Bid.  
Values shall be included in the Bid Schedule, lump-sum price, for 
"Mobilization/Demobilization”. 

 PERMITS 

 CONTRACTOR shall provide all necessary permits for completion of the Work.  Values 
shall be included in the Bid Schedule, lump-sum price, for "Mobilization/Demobilization”. 

 PRE-CONSTRUCTION VIDEO RECORDS 

 CONTRACTOR is required to produce a preconstruction video recording of areas where 
Work is to be performed.  The video record shall be of professional quality and the 
coverage shall be such, as to allow accurate determination of location, size, and 
conditions, etc. of existing features and improvements within the rights-of-way.  
CONTRACTOR shall provide OWNER with a copy of the preconstruction video in DVD 
format before construction begins.  
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PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 

 

 - END OF SECTION - 
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SECTION 01 78 20 
OPERATION AND MAINTENANCE MANUALS 

 

PART 1 GENERAL 

 SUMMARY  

 Section includes: Preparation and submittal of Operation and Maintenance Manuals.  

 SUBMITTALS  

 Submit for ENGINEER review a compilation of all operation and maintenance manuals 
(for all project facilities) with a .pdf electronic copy of the PROJECT Operations and 
Maintenance Manual.    

 Submit Operation and Maintenance Manuals before field quality control testing and 
before training of each piece of equipment or system.  

 Submit 3 hardcopy manuals for each piece of equipment or system.  

 Submit 1 electronic copy manuals for each piece of equipment or system.  

 Make manuals available at project site for use by construction personnel and 
ENGINEER.  

 Make additions and revisions to the manuals in accordance with ENGINEER's review 
comments.  

 OPERATION AND MAINTENANCE MANUALS  

 CONTRACTOR shall furnish to ENGINEER three (3) identical sets of Operations and 
Maintenance Manuals.  Each set shall consist of one or more volumes, each of which 
shall be bound in a standard size, 3-ring, loose-leaf, vinyl, hard-cover binder suitable for 
bookshelf storage.  Binder ring size shall not exceed 2.5 inches.  A Table of Contents 
shall be provided which indicates all equipment and suppliers in the Operations and 
Maintenance Manuals. 

 CONTRACTOR shall also furnish ENGINEER one copy of the Operations and 
Maintenance Manuals in PDF electronic format. 

 CONTRACTOR shall include in the Operations and Maintenance manuals full details for 
care and maintenance for all visible surfaces as well as the following for each item of 
mechanical, electrical, and instrumentation equipment (except for equipment furnished 
by OWNER): 

 Complete operating instructions, including location of controls, special tools or 
other equipment required, related instrumentation, and other equipment needed 
for operation. 

 Preventative maintenance procedures and schedules 
 A description of proper maintenance activities 
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 Complete parts lists, by generic title, identification number, and catalog number, 
complete with exploded views of each assembly. 

 Disassembly and reassembly instruction 
 Name and location of nearest supplier and spare parts warehouse 
 Name and location of manufacturer 
 Recommended troubleshooting and start-up procedures 
 Prints of the record drawings, including diagrams and schematics, as required 

under the electrical and instrumentation portions of these specifications. 

 All Operations and Maintenance manuals shall be submitted in final form to ENGINEER 
not later than the 75 percent of construction completion date.  All discrepancies found by 
ENGINEER in the Operations and Maintenance manuals shall be corrected by 
CONTRACTOR prior to final acceptance of the project. 

 Contents of Operation and Maintenance Manuals:  

 Cover page:  Equipment name, tag number, project name, OWNER name, date.  
 Table of Contents: General description of information provided in each tab 

section.  
 Equipment Summary Form:  

 Completed form in the format shown in Appendix A.  
 The manufacturer's standard form will not be acceptable.  

 Lubrication information: Required lubricants and lubrication schedules.  
 Control diagrams:  

 Internal and connection wiring, including logic diagrams, wiring diagrams for 
control panels, ladder logic for computer-based systems, and connections 
between existing systems and new additions, and adjustments such as 
calibrations and set points for relays, and control or alarm contact settings.  

 Complete set of 11-inch by 17-inch drawings of the control system.  
 Complete set of control schematics.  

 Programming: Copies of all CONTRACTOR furnished programming.  
 Start-up procedures: Recommendations for installation, adjustment, calibration, 

and troubleshooting.  
 Operating procedures:  

 Step-by-step procedures for starting, operating, and stopping equipment 
under specified modes of operation.  

 Include safety precautions and emergency operating shutdown instructions.  
 Preventative maintenance procedures: Recommended steps and schedules for 

maintaining equipment.  
 Overhaul instructions: Directions for disassembly, inspection, repair, and 
reassembly of the equipment; safety precautions; and recommended tolerances, 
critical bolt torques, and special tools that are required.  
 Parts list:  

 Complete parts list for all equipment being provided.  
 Catalog data for all products or equipment furnished including generic title 

and identification number of each component part of equipment. Include 
bearing manufacturer, model and ball or roller pass frequencies for every 
bearing.  

 Spare parts list: Recommended number of parts to be stored at the site and 
special storage precautions.  
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 Drawings:  
 Exploded view or plan and section views with detailed callouts.  
 Complete set of 11-inch by 17-inch drawings of equipment.  
 Provide electrical and instrumentation schematic record drawings.  

 Source (factory) quality control test results: Provide copies of factory quality 
control test reports for all equipment. 
 Field quality control test results:  After field-testing is completed, insert field test 
reports for (piping, valving, equipment, and system startup tests), into O&M 
manual. 

 SUPPLEMENT 

 The supplement below, following “End of Section”, is part of this Specification. 

 Appendix A - Maintenance Summary Form (2 pages).  

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

 - END OF SECTION – 
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APPENDIX A - MAINTENANCE SUMMARY FORM 

PROJECT:  CONTRACT NO.:  

1. EQUIPMENT ITEM  

2. MANUFACTURER   

3. EQUIPMENT/TAG NUMBER(S)   

4. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS)  

5. NAMEPLATE DATA (hp, voltage, speed, etc.)   

6. MANUFACTURER’S LOCAL REPRESENTATIVE   

 a.  Name  Telephone No.   

 b. Address   

7. MAINTENANCE REQUIREMENTS 

Maintenance Operation 
Comments 

 
Frequency 

Lubricant 
(if applicable) 

List briefly each maintenance operation required and 
refer to specific information in manufacturer’s standard 
maintenance manual, if applicable. (Reference to 
manufacturer’s catalog or sales literature is not 
acceptable.) 

List required 
frequency of  
each  
maintenance 
operation. 

Refer by  
symbol to 
lubricant 
required. 
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LUBRICANT LIST 

Reference 
Symbol 

 
Shell 

Exxon 
Mobile 

Chevron 
Texaco 

 
BP Amoco 

 
Or Equal 

List symbols 
used in No. 7 
above. 

List equivalent lubricants, as distributed by each manufacturer for the 
specific use recommended. 

      

      

      

      

      

      

      

      

      

 

 

 

9. RECOMMENDED SPARE PARTS FOR OWNER’S INVENTORY. 

Part No. Description Unit Quantity Unit Cost 

     

     

     

     

     

Note: Identify parts provided by this Contract with two asterisks. 

 

- END OF SUPPLEMENT -  
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SECTION 01 78 50 
PROJECT CLOSEOUT 

PART 1 GENERAL 

 FINAL CLEANUP 

 CONTRACTOR shall promptly remove from the vicinity of the completed Work, all 
rubbish, unused materials, concrete forms, construction equipment, and temporary 
structures and facilities used during construction.  Final acceptance of the Work by 
OWNER will be withheld until CONTRACTOR has satisfactorily complied with the 
foregoing requirements for final cleanup of the Project Site. 

 TOUCH-UP AND REPAIR 

 CONTRACTOR shall touch up or repair all finished surfaces on structures, equipment, 
fixtures, etc., that have been damaged prior to final acceptance.  Surface on which such 
touch-up or repair cannot be successfully accomplished shall be completely refinished or 
in the case of hardware and similar small items, the item shall be replaced. 

 CLOSEOUT TIMETABLE 

 CONTRACTOR shall establish dates for equipment testing, acceptance periods and on-
site instructional periods (as required under the Contract).  Such dates shall be 
established not less than one week prior to beginning any of the foregoing items, to 
allow OWNER, ENGINEER, and their authorized representatives sufficient time to 
schedule attendance at such activities. 

 MAINTENANCE AND GUARANTEE 

 CONTRACTOR shall comply with the maintenance and guarantee requirements 
contained in Article 7 of the General Conditions, Section 00 70 00. 

 Replacement of earth fill or backfill, where it has settled below the required finish 
elevations, shall be considered as part of such required repair work, and any repair or 
resurfacing which becomes necessary by reason of such required repair work shall be 
completed by CONTRACTOR at no cost to OWNER. 

 CONTRACTOR shall make all repairs and replacements promptly upon receipt of written 
order from OWNER.  If CONTRACTOR fails to make such repairs or replacement 
promptly, OWNER reserves the right to do the work and CONTRACTOR and his surety 
shall be liable to OWNER for the cost thereof. 

 CONTRACTOR shall obtain a signed release from the property owner approving 
restoration of work in the construction easements across or bordering private property. 

 BOND 

 CONTRACTOR shall provide a bond to guarantee performance of the provisions 
contained in Paragraph "Maintenance and Guarantee" above, and Article 6 of the 
General Conditions, Section 00 70 00. 

 



 

02/2023 PROJECT CLOSEOUT 
360.39.100 01 78 50 - 2 

 FINAL ACCEPTANCE 

 Final acceptance and final payment shall not be made until all provisions of the General 
Conditions Section 00 70 00 Article 15 have been satisfied. 

 PROJECT RECORD DOCUMENTS 

 Maintain on site one set of the following record documents; record actual revisions to the 
Work: 

 Drawings. 
 Specifications. 
 Addenda. 
 Change Orders and other modifications to the Contract. 
 Reviewed Shop Drawings, Product Data, and Samples. 
 Manufacturer's instruction for assembly, installation, and adjusting. 

 Ensure entries are complete and accurate, enabling future reference by OWNER. 

 Store record documents separate from documents used for construction. 

 Record information concurrent with construction progress, not less than weekly. 

 Specifications: Legibly mark and record at each product section description of actual 
products installed, including the following: 

 Manufacturer's name and product model and number. 
 Product substitutions or alternates utilized. 
 Changes made by Addenda and modifications. 

 Record Drawings: Legibly mark each item to record actual construction including: 

 Measured horizontal and vertical locations of underground utilities and 
appurtenances, referenced to permanent surface improvements 

 Measured locations of internal utilities and appurtenances concealed in construction, 
referenced to visible and accessible features of the Work 

 Field changes of dimension and detail 
 Details not on original Contract drawings 

 Submit documents to ENGINEER with claim for final Application for Payment. 

 CONTRACT CLOSEOUT 

 As a condition precedent to final acceptance of the project, CONTRACTOR shall 
complete the following forms and submit the original and two copies of each form to the 
Project Representative. 

 Contractor’s Certificate of Substantial Completion 
 Contractor’s Certificate of Final Completion 
 Contractor’s Final Waiver of Lien  
 Consent of Surety for Final Payment 
 Affidavit of Payment 
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 Affidavit of Release of Liens by the Contractor 
 

PART 2 PRODUCTS (Not Used) 

PART 3 EXECUTION (Not Used) 
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CONTRACTOR’S CERTIFICATE OF SUBSTANTIAL COMPLETION 
 

OWNER 
 
TO: Name 

Address 
City, State, Zip Code 

 
PROJECT:    
 
 
ATTENTION:     
 
 
FROM:       

Firm or Corporation 
 
This is to certify that I,         am an authorized official of   
         working in the capacity of        
   and have been properly authorized by said form or corporation to sign the following 
statements pertaining to the subject contract. 
 

I know of my own personal knowledge, and do hereby certify, that the work of the Contract 
described above has been substantially performed, and materials used and installed to date 
in accordance with, and in conformity to, the Contract drawings and specifications.   A list of 
all incomplete work is attached. 

 
The Contractor hereby releases the Owner and its agents from all claims and liability to the 
Contractor for anything done or finished for or relating to the Work, as specified in the 
Project Manual, except demands against the Owner for the remainder of progress payments 
retained to date, and unresolved written claims prior to this date. 

 
The Contract Work is now substantially complete, ready for its intended use, and ready for 
your inspection.  You are requested to issue a Certificate of Substantial Completion. 

 
 
 

Signature:           
 

Date:            
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CONTRACTOR’S CERTIFICATE OF FINAL COMPLETION 
 

OWNER 
 
TO:  
  Name 

Address 
City, State, Zip Code 

 
PROJECT:      
 
 
ATTENTION:    
 
 
FROM:       

Firm or Corporation 
 
This is to certify that I,        am an authorized official of    
          working in the capacity of       
   and have been properly authorized by said form or corporation to sign the following 
statements pertaining to the subject contract. 
 

I know of my own personal knowledge, and do hereby certify, that the work of the Contract 
described above has been substantially performed, and materials used and installed to date 
in accordance with, and in conformity to, the Contract drawings and specifications. 

 
The Contractor hereby releases the Owner and its agents from all claims and liability to the 
Contractor for anything done or finished for or relating to the Work.  The Contract Work is 
now complete in all parts and requirements, ready for its intended use, excepting the 
attached list of minor deficiencies and the reason for each being incomplete to date, for 
which exemption from final payment requirements is requested (if no exemptions requested, 
write “none”)            .  The Work is now 
ready for your final inspection.  The following items are required from the Contractor prior to 
application for final payment and are submitted herewith, if any:  
  
  

 
I understand that neither the issuance, by the Owner, or a Certificate of Final Completion, 
nor the acceptance thereof by the Owner, shall operate as a bar claim against the 
Contractor under the terms of the guarantee provisions of the Contract Documents. 

 
Signature:           
Date:            
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CONTRACTORS FINAL WAIVER OF LIEN 
 

TO ALL WHOM IT MAY CONCERN: 
 
WHEREAS, the undersigned has furnished labor and materials for (A)   
  
in the City of                                , County of        , State of Utah, of which City of                                                 
                                 is the Owner. 
 
NOW THEREFOR, this       day of    , 20     , for and in 
consideration of the sum of (B)            dollars paid 
simultaneously herewith, the receipt whereof is hereby acknowledged by the undersigned, the 
undersigned does hereby waive and release any lien* right to, or claim of lien with respect to 
and on said above described premises, and the improvements thereon, and on the monies or 
other consideration due or to become due from the Owner, on account of labor, services, 
materials, fixtures, apparatus or machinery heretofore or which may hereafter be furnished by 
the undersigned to or for the above described premises by virtue of said contract. 
 

(C)                 (SEAL) 
(Name of sole ownership, corporation or partnership) 
 
 

(C)                 (SEAL) 
(Signature of Authorized Representative) 

 
Title:             

 
INSTRUCTION FOR FINAL WAIVER: 
 

A. Project name. 
 

B. Final Contract amount received (total amount of Contract as adjusted). 
 

C. If the waiver is for a corporation, corporate name should be used, corporate seal affixed, 
and title of officer signing waiver should be set forth; if waiver is for a partnership, the 
partnership name should be used, partner should sign and designate himself/herself as 
partner. 

 
 
 
 
 
 
 
* The word Lien as used herein shall include Stop Orders, Stop Notices, or Freeze Orders on 
monies or other consideration of the Owner which are due or are to become due on the 
Contract referenced above. 
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CONSENT OF SURETY FOR FINAL PAYMENT 
 

Project Name:   
 
Location:   
 
Type of Contract:   
 
Amount of Contract:  
 
In accordance with the provisions of the above named contract between the Owner and the 
Contractor, the following named surety: 
 
  
 
  
 
  
 
on the Payment Bond of the following named Contractor: 
 
  
 
  
 
  
 
hereby approves of final payment to the Contractor, and further agrees that said final payment 
to the Contractor shall not relieve the Surety Company named herein of any of its obligations to 
the following named Owner (as set forth in said Surety Company’s bond): 
 
Owners Name 
Owners Address 
City, State, Zip Code 
 
IN WITNESS WHEREOF, the Surety Company has hereunto set its hand and seal this         
day of       , 20      . 
 

 
              
(Name of Surety Company) 

 
              
(Signature of Authorized Representative) 

 
Title:               
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AFFIDAVIT OF PAYMENT 
 

TO ALL WHOM IT MAY CONCERN: 
 
WHEREAS, the undersigned has been employed by (Insert Owners Name) to furnish labor and 
materials under a contract dated          for the project named          
          in the City of        County 
of          , State of Utah. 
 
NOW THEREFORE, this      day of       , 20  , the 
undersigned, as the Contractor for the above named Contract pursuant to the conditions of the 
Contract, hereby certifies that, except as listed below, he has paid in full or has otherwise 
satisfied all obligations for all materials and equipment furnished, for all work, labor, and 
services performed, and for all known indebtedness and claims against the Contractor for 
damages arising in any manner in connection with the performance of the Contract referenced 
above for which the Owner or its property might in any way be held responsible. 
 
EXCEPTIONS: (If none, write “none”.  If required by the Owner, the Contractor furnish bond 

satisfactory to the Owner for each exception). 
 
 

{AFFIX CORPORATE}             
{SEAL HERE}    Contractor (Name of sole ownership,  

Corporation or partnership) 
 

            
(Signature of Authorized Representative) 

 
Title:            
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AFFIDAVIT OF RELEASE OF LIENS BY THE CONTRACTOR 
 

TO ALL WHOM IT MAY CONCERN: 
 
WHEREAS, the undersigned has been employed by (Insert Owners Name) to furnish labor and 
materials under a contract dated          for the project named        
        in the City of      County of       , State of Utah. 
 
NOW THEREFOR, this      day of       , 20      , the 
undersigned, as the Contractor for the above named Contract pursuant to the conditions of the 
Contract, hereby certifies that to the best of his/her knowledge, information and belief, except as 
listed below, the Releases or Waivers of Lien* attached hereto include the Contractor, all 
subcontractors, all suppliers of material and equipment, and all performers of work, labor or 
services, who have or may have liens against any property of the Owner and on the monies or 
other consideration due to becomes due from the Owner arising in any manner in connection 
with the performance of the Contract referenced above. 
 
EXCEPTIONS: (If none, write “none”.  If required by the Owner, the Contractor furnish bond 

satisfactory to the Owner for each exception). 
 
ATTACHMENTS: 
 
   1. Contractor’s Release or Waiver of Liens, conditional upon receipt of final payment. 
 

2. Separate Release or Waiver of Liens from subcontractors and material suppliers. 
 
 

{AFFIX CORPORATE}             
{SEAL HERE}    Contractor (Name of sole ownership, 

Corporation or partnership) 
 

            
(Signature of Authorized Representative) 

 
Title:            

 
* The word Lien as used herein shall include Stop Orders, Stop Notices, or Freeze Orders on 
monies or other consideration of the Owner which are due or are to become due on the 
Contract referenced above. 
 
 
 
 
  - END OF SECTION - 
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 SECTION 03 10 00 
 CONCRETE FORMING AND ACCESSORIES 

PART 1 GENERAL 

 SUMMARY 

 This Section covers the work necessary to furnish, install, and complete, the concrete 
formwork. 

 RELATED WORK 

 Related Work in other Sections includes, but is not limited to: 

 Section 01 33 00  Submittal Procedures  
 Section 03 30 00  Cast-in-Place Concrete 

 MEASUREMENT AND PAYMENT 

 Concrete formwork shall not be measured or paid as a separate item, but shall be 
included as part of the various items to which it relates. 

 REFERENCES 

 The latest edition of the following publications form a part of this Specification to the 
extent referenced.  The publications are referred to in the text by basic designation only. 

 American Concrete Institute (ACI) -ACI 347R- Guide to Formwork for Concrete 
 American Hardboard Association (AHA) -AHA A135.4- Basic Hardboard 
 Department of Commerce (DOC) -DOC PS 1- Structural Plywood 
 ACI 350R-01 – Code Requirements for Environmental Engineering Concrete 

Structures and Commentary 
 NSF International (NSF) 61 - Drinking Water System Components - Health Effects 

 DESIGN 

 Formwork shall be designed in accordance with methodology of ACI 347R for 
anticipated loads, lateral pressures, and stresses.  Forms shall be capable of producing 
a surface which meets the requirements of the finish specified in Section 03 30 00 Cast-
in-Place Concrete.  Forms shall be capable of withstanding the pressures resulting from 
placement and vibration of concrete. 

 SUBMITTALS 

 Provide submittals in accordance with Section 01 33 00 Submittal Procedures. 

 The following shall be submitted: 

 Drawings showing details of forming, shoring and bracing for footings, walls, and 
floors shall be submitted to ENGINEER at least 3 weeks prior to their use.  Drawings 
showing details of formwork shall include joints, supports, studding and shoring, and 
sequence of form and shoring removal. 
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 If requested by ENGINEER, design analysis and calculations shall be submitted for 
form design and methodology used in the design.  The analysis and calculations 
shall verify the selection of form ties, horizontal and vertical stiff-backs or braces for 
wall panels, forming and form openings, or any other part of forming, shoring or 
bracing which may be considered critical by ENGINEER. 

 Manufacturer's data including literature describing form materials, accessories, and 
form releasing agents. 

 Manufacturer's recommendation on method and rate of application of form releasing 
agent. 

 ENGINEER's review will not relieve CONTRACTOR from any responsibility as to the 
adequacy of the forming, shoring and bracing design.  Any formwork installed by 
CONTRACTOR shall be solely at CONTRACTOR's risk.  ENGINEER's review will not 
lessen or diminish CONTRACTOR's liability. 

PART 2 PRODUCTS 

 FORM MATERIALS 

 Form surfaces shall be in "new and undamaged" condition and may be plywood, hard 
plastic finished plywood, overlaid waterproof particle board, and steel of sufficient 
strength and surface smoothness to produce the specified finish.  CONTRACTOR shall 
verify that his types of form surfaces and panel sizes satisfy all requirements of these 
specifications. 

 The wall form design shall be such that wall sections can be poured full height without 
creating horizontal cold joints and without causing snapping of form ties which shall be 
of sufficient strength and number to prevent spreading of the forms during the placement 
of concrete and which shall permit ready removal of the forms without spalling or 
damaging the concrete.  

 FORM TIES 

 Form ties on exposed surfaces shall be located in a uniform pattern.  Snap ties shall not 
be broken until the concrete has reached the design concrete strength.  The use of tie 
wires as form ties will not be permitted.  Snap ties, designed so that the ends must be 
broken off before the forms can be removed, shall not be used.  Form ties shall be 
Plastic Cone Snap Tie by Dayton-Superior, Wrench Head Snap Tie by MASCO 
Mason Supply, or approved equal. 

 Taper ties with plastic or rubber plugs of an approved and proven design may also be 
used.  The plugs must be driven into the hole with a steel rod, placed in a cylindrical 
recess made therefore in the plug.  At no time shall plugs be driven on the flat area 
outside the cylindrical recess.  Taper ties shall be Taper Tie by Dayton-Superior, 
Taper-Tie by MASCO Mason Supply, or approved equal. 

 FORM RELEASING AGENTS 

 Form releasing agents shall be commercial formulations that will not bond with, stain or 
adversely affect concrete surfaces.  Agents shall not impair subsequent treatment of 
concrete surfaces depending upon bond or adhesion nor impede the wetting of surfaces 
to be cured with water or curing compounds. 
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 Any agents used inside of the reservoir shall consist of products which are certified by 
laboratories approved by ANSI and shall comply with be NSF Standard 61 for approved 
use in potable water systems. 

PART 3 EXECUTION 

 INSTALLATION 

 Forms shall be mortar tight, properly aligned and adequately supported to produce 
concrete surfaces meeting the surface requirements specified in Section 03 30 00 Cast-
in-Place Concrete.  Forms shall be used, whenever necessary, to confine the concrete, 
to shape the concrete to the required lines and grades, and to obtain a thoroughly 
compacted dense concrete through proper vibrating.  The forms shall have sufficient 
strength and rigidity to hold the concrete and to withstand the necessary pressure, 
tamping and vibration, without deflection from the prescribed lines.  Where forms for 
continuous surfaces are placed in successive units, care shall be taken to fit the forms 
over the completed surface so as to obtain accurate alignment of the surface and to 
prevent leakage of mortar. 

 The surfaces of all forms in contact with the concrete shall be clean, rigid, tight and 
smooth.  All dirt, chips, sawdust, mud, water and other foreign matter shall be removed 
from within the forms or within the excavated areas, before any concrete is deposited 
therein.   

 Forms shall not be reused if there is any evidence of surface wear and tear or defects 
which would impair the quality of the surface.  Surfaces of forms to be reused shall be 
thoroughly cleaned of mortar from previous concreting and of all other dirt and foreign 
matter before reuse.  Form ties that are to be completely withdrawn shall be coated with 
a nonstaining bond breaker. 

 Bulkheads to form vertical wall joints shall be strong enough to withstand concrete 
pressures during pouring and vibrating, and shall be properly placed between the forms 
to avoid mortar seepage.  Holes shall be provided in the bulkheads to permit passage of 
horizontal mild steel reinforcing where required by the Contract Drawings.  Unless these 
are specifically called for on the Contract Drawings, no chamfer strips shall be placed in 
the corners of vertical construction joints. 

 COATING 

 Form inside surfaces shall be coated with a form releasing agent before the form or 
reinforcement is placed in final position.  The coating shall be used as recommended in 
the manufacturer's printed or written instructions.  Surplus coating on form surfaces and 
coating on reinforcing steel and construction joints shall be removed before placing 
concrete.   

 ALIGNMENT AND TOLERANCES 

Forms shall be properly aligned and adequately supported to produce concrete surfaces 
conforming to construction tolerance given in Table 03 10 00-1, Tolerances for Formed 
Surfaces.  
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TABLE 03 10 00-1 
TOLERANCES FOR FORMED SURFACES 

 

Condition Measurement Tolerance 

1.  Variations from the plumb: 
      

In any 10 feet of length 1/4-inch 

a.  In the lines and surfaces of 
columns, piers, walls and in arises 
b.  For exposed corner columns, 
control-joint grooves, and other 
conspicuous lines 

Maximum for entire length  
 
 
In any 20 feet of length 
Maximum for entire length 

1 inch 
 
 
1/4-inch 
1/2-inch 

2. Variation from the level or from the 
grades indicated on the drawings 

In any 10 feet of length 
In any bay or in any 20 feet of length 

1/4-inch 
3/8-inch 

3. Variation of the linear building lines 
from established position in plan 

In any 20 feet  
Maximum 

1/2-inch 
1-inch 

4. Variation of distance between walls, 
columns, partitions 

1/4-inch per 10 feet of distance, but not 
more than 1/2-inch in any one bay, and not 
more than 1-inch total variation 

 

5. Variation in the thickness of slabs 
and walls 

Minus 
Plus 

1/4-inch 
1/2-inch 

 

 FORM REMOVAL 

 Forms shall be removed in a manner that will prevent injury to the concrete and ensure 
the complete safety of the structure.  Forms shall not be removed until approval is given 
by ENGINEER.  Formwork for columns, walls, side of beams and other parts not 
supporting the weight of concrete may be removed when the concrete has attained 
sufficient strength to resist damage from the removal operation but not before at least 24 
hours has elapsed since concrete placement. 

 CONTRACTOR shall remove all wood splinters on concrete surfaces after stripping of 
wood forms. 

 
 - END OF SECTION - 
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 SECTION 03 20 00 
 CONCRETE REINFORCEMENT 

 GENERAL 

 SUMMARY 

 This Section covers the reinforcing steel bars, wire fabric or rod mats for cast-in-place 
concrete. 

 RELATED WORK 

 Related Work in other sections includes, but is not limited to: 

 Section 01 33 00  Submittal Procedures  

 REFERENCES 

 The latest edition of the following publications form a part of this Specification to the 
extent referenced.  The publications are referred to in the text by basic designation only. 

 AMERICAN CONCRETE INSTITUTE (ACI) 

 ACI 301  Specifications for Structural Concrete 
 ACI 315  Details and Detailing of Concrete Reinforcement 
 ACI 318  Building Code Requirements for Structural Concrete and   

   Commentary 
 ACI 350R  Code Requirements for Environmental Engineering Concrete  

   Structures and Commentary 

 AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 ASTM A 184 Standard Specification for Welded Deformed Steel Bar Mats for  
   Concrete Reinforcement 

 ASTM A 615 Standard Specification for Deformed and Plain Carbon-Steel Bars  
   for Concrete Reinforcement. 

 ASTM A 767 Standard Specification for Zinc-Coated (Galvanized) Steel Bars  
   for Concrete Reinforcement 

 ASTM A 775 Standard Specification for Epoxy-Coated Steel Reinforcing Bars 
 ASTM A 1064 Standard Specification for Carbon-Steel Wire and Welded Wire  

   Reinforcement, Plain and Deformed, for Concrete 

 CONCRETE REINFORCING STEEL INSTITUTE (CRSI) 

 CRSI (DA4) Manual of Standard Practice (MSP-1) 

 SUBMITTALS 

 The following shall be submitted in accordance with Section 01 33 00, Submittal 
Procedures: 
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 Drawings of Concrete Reinforcement System with details showing reinforcing steel 
schedules, sizes, grades, and splicing and bending details.  Drawings shall show 
support details including types, sizes and spacing. 

 Reinforcing Steel with certified copies of mill reports attesting that the reinforcing 
steel furnished meets the requirements specified, prior to the installation of 
reinforcing steel. 

 DELIVERY AND STORAGE 

 Reinforcement and accessories shall be stored off the ground on platforms, skids, or 
other supports. 

 MEASUREMENT AND PAYMENT 

 Concrete reinforcement shall not be measured or paid as a separate item, but shall be 
included as part of the various items to which it relates. 

 PRODUCTS 

 DOWELS 

 Dowels shall conform to ASTM A 615, Grade 60. 

 FABRICATED BAR MATS 

 Fabricated bar mats shall conform to ASTM A 184. 

 REINFORCING STEEL 

 Reinforcing steel shall be deformed bars conforming to ASTM A 615 grades and sizes 
as indicated.  Cold drawn wire used for spiral reinforcement shall conform to ASTM A 
1064. When no grade is indicated use 60 ksi grade steel.  Special coated bars (epoxy 
and zinc) may be specified for use in a highly corrosive atmosphere where concrete 
cover is not considered sufficient.  In which case reference to ASTM A 767 and A 775 
will be included. 

 WELDED WIRE FABRIC 

 Welded wire fabric shall conform to ASTM A 1064. 

 WIRE TIES 

 Wire ties shall be 16-gauge or heavier black annealed steel wire. 

 SUPPORTS 

 Bar supports for formed surfaces shall be designed and fabricated in accordance with 
CRSI (DA4) MSP-1 and shall be steel or precast concrete blocks. Precast concrete 
blocks shall be not less than 4 inches square when supporting reinforcement on ground.  
Precast concrete block shall have compressive strength equal to that of the surrounding 
concrete.   
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 Where concrete formed surfaces will be exposed to weather or where surfaces are to be 
painted, steel supports within ½ inch of concrete surface shall be plastic protected or of 
stainless steel.  Concrete supports used in concrete exposed to view shall have the 
same color and texture as the finish surface.  For slabs on grade, supports shall be 
precast concrete blocks, plastic coated steel fabricated with bearing plates, or 
specifically designed wire-fabric supports fabricated of plastic. 

 EXECUTION 

 REINFORCEMENT 

 Reinforcement shall be fabricated to shapes and dimensions shown and shall conform 
to the requirements of ACI 318.  Reinforcement shall be cold bent unless otherwise 
authorized.  Bending may be accomplished in the field or at the mill.  Bars shall not be 
bent more than once nor after embedment in concrete.  

 Safety caps shall be placed on all exposed ends of vertical concrete reinforcement bars 
that pose a danger to life safety. 

 Placement: 

 Reinforcement shall be free from loose rust and scale, dirt, oil, or other deleterious 
coating that could reduce bond with the concrete. 

 Reinforcement shall be placed in accordance with ACI 318 at locations shown plus 
or minus one bar diameter.  Reinforcement shall not be continuous through 
expansion joints and shall be as indicated through construction or contraction joints.  
Concrete coverage shall be as indicated or as required by ACI 318.  If bars are 
moved more than one bar diameter to avoid interference with other reinforcement, 
conduits or embedded items, the resulting arrangement of bars, including additional 
bars required to meet structural requirements, shall be approved before concrete is 
placed. 

 Splicing:  

 Splices of reinforcement shall conform to ACI 318 and shall be made only as 
required or indicated.  Splicing shall be by lapping or by mechanical connection; 
except that lap splices shall not be used for bars larger than No. 11 unless otherwise 
indicated.  Lapped bars shall be placed in contact and securely tied or spaced 
transversely apart to permit the embedment of the entire surface of each bar in 
concrete.  Lapped bars shall be spaced as specified in ACI 318.  Mechanical butt 
splices shall be in accordance with the recommendation of the manufacturer of the 
mechanical splicing device and must be approved by Engineer. Butt splices shall 
develop 125 percent of the specified minimum yield tensile strength of the spliced 
bars or of the smaller bar in transition splices.  Bars shall be flame dried before butt 
splicing.  Adequate jigs and clamps or other devices shall be provided to support, 
align, and hold the longitudinal centerline of the bars to be butt spliced in a straight 
line. 

 WELDED-WIRE FABRIC 

 Welded-wire fabric shall be placed in slabs as indicated.  Fabric placed in slabs on 
grade shall be continuous between expansion, construction, and contraction joints.  Lap 
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splices shall be made in such a way that the overlapped area equals the distance 
between the outermost crosswires plus 2 inches.  Laps shall be staggered to avoid 
continuous laps in either direction.  Fabric shall be wired or clipped together at laps at 
intervals not to exceed 4 feet.  Fabric shall be positioned by the use of supports. 

 DOWELS 

A. Dowels shall be installed in slabs on grade at locations indicated and at right angles to 
joint being doweled.  Dowels shall be accurately aligned parallel to the finished concrete 
surface and rigidly supported during concrete placement.  One end of dowels shall be 
coated with a bond breaker. 

 
 - END OF SECTION - 
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SECTION 03 25 00 
EXPANSION JOINTS, CONSTRUCTION JOINTS AND WATERSTOPS 

 GENERAL 

 DESCRIPTION 

 This Section covers the work necessary to furnish, install and complete expansion and 
construction joints, including waterstops. 

 All waterstops and sealants in contact with potable water including waterstops 
embedded in concrete floors and walls of potable water tanks shall be NSF 61 certified. 

 RELATED WORK 

 Related Work in other Sections includes, but is not limited to: 

 Section 01 33 00  Submittal Procedures  
 Section 03 33 00  Cast-in-Place Concrete 

 REFERENCES 

 The latest edition of the following publications form a part of this Specification to the 
extent referenced.  The publications are referred to in the text by basic designation only. 

 AMERICAN CONCRETE INSTITUTE (ACI) 

 ACI 318  Building Code Requirements for Reinforced Concrete 

 AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 ASTM A 53 Standard Specification for Pipe, Steel, Black and Hot-Dipped,  
   Zinc-Coated, Welded and Seamless 

 ASTM D 412 Standard Test Methods for Vulcanized Rubber and Thermoplastic 
    Elastomers—Tension 

 ASTM C 920 Standard Specification for Elastomeric Joint Sealants 
 ASTM D 570 Standard Test Method for Water Absorption of Plastics 
 ASTM D 624 Standard Test Method for Tear Strength of Conventional   

   Vulcanized Rubber and Thermoplastic Elastomers 
 ASTM D 638 Standard Test Method for Tensile Properties of Plastics 
 ASTM D 746 Standard Test Method for Brittleness Temperature of Plastics and  

   Elastomers by Impact 
 ASTM D 747 Standard Test Method for Apparent Bending Modulus of Plastics  

   by Means of a Cantilever Beam. 
 ASTM D 792 Standard Test Methods for Density and Specific Gravity (Relative  

   Density) of Plastics by Displacement 
 ASTM D 1751  Standard Specification for Preformed Expansion Joint Filler for  
   Concrete Paving and Structural Construction (Nonextruding and  
   Resilient Bituminous Types) 
 ASTM D 1752 Standard Specification for Preformed Sponge Rubber and Cork  
   and Recycled PVC Expansion Joint Fillers for Concrete Paving  
   and Structural Construction 
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 ASTM D 2240 Standard Test Method for Rubber Property-Durometer Hardness 

 FEDERAL SPECIFICATIONS (FS) 

 FS-TT-S-00227E Sealing Compound: Elastomeric Type, Multi-Component (For  
   Calking, Sealing, and Glazing in Buildings and Other Structures) 

 NSF International (NSF) 

 NSF/ANSI 61 Drinking Water System Components – Health Effects 

 SUBMITTALS 

 The following shall be submitted in accordance with Section 01 33 00 Submittal 
Procedures: 

 Submit certificates of compliance stating that the joint filler and sealant materials and 
waterstops conform to the requirements specified.   ENGINEER, may take samples 
of any materials and have them tested by an independent testing laboratory to verify 
their compliance with these Specifications.  All such costs shall be borne by 
OWNER.  If any materials should fail to meet these Specifications, all costs for 
further testing of the replacement material shall be borne by CONTRACTOR. 

 Samples of factory fabricated waterstop joints representing in all respects the 
material and workmanship of the material that will be furnished under this contract.  
Samples will be submitted and approved by ENGINEER prior to use of the factory 
joints in the field. 

 Manufacturer's catalog data and manufacturer's recommended instructions for 
splicing of waterstops. 

 OBSTRUCTIONS 

 CONTRACTOR shall pay particular attention to removing all obstructions such as 
concrete, nails, etc., from joints when movements of floor or wall sections can be 
expected under temperature and other conditions. 

 QUALITY ASSURANCE 

 Waterstop manufacturer shall demonstrate five years (minimum) continuous, successful 
experience in production of waterstops. 

 DELIVERY AND STORAGE 

 Material delivered and placed in storage shall be stored off the ground and protected 
from moisture, dirt, and other contaminants.  Sealants shall be delivered in the 
manufacturer's original unopened containers.  Sealants whose shelf life has expired 
shall be removed from the site. 

 MEASUREMENT AND PAYMENT 

 There shall be no separate measurement and payment for expansion joints, construction 
joints, and waterstops.  Full compensation for expansion joints, construction joints, and 
waterstops shall be considered as included in the Contract unit or lump sum prices for 
the various items of the Contract to which it relates. 
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 PRODUCTS 

 HORIZONTAL JOINT SEALANT 

 Horizontal joints not requiring waterstops or when so indicated on the Contract 
Drawings, shall be sealed using Sikaflex-2c NS, or approved equal, and shall meet the 
requirements of ASTM C-920, Type M, Grade NS, Class 25 and FS-TT-S-00227E, Type 
II, Class A, and shall be NSF 61 certified (Sikaflex 2c NS EZ) if in contact with potable 
water.  Color shall match color of concrete. 

 VERTICAL JOINT SEALANT 

 Vertical joints not requiring waterstops or when so indicated on the Contract Drawings, 
shall be sealed using Sikaflex-2c NS, or approved equal, and shall meet the 
requirements of ASTM C-920, Type M, Grade NS, Class 25 and FS-TT-S-00227E, Type 
II, Class A, and shall be NSF 61 (Sikaflex 2c NS EZ) certified if in contact with potable 
water.  Color shall match color of concrete. 

 JOINT PRIMER 

 All joints receiving a joint sealant shall be primed using Sikaflex Primers 429/202, or 
approved equal. 

 EXPANSION JOINTS 

 Expansion joints shall be composed of cellular fibers securely bonded together and 
uniformly saturated with asphalt.  Joint shall be resilient, flexible, and non-extruding.  
Expansion joints shall meet the requirements of ASTM D 1751.  Manufacturer shall be 
Fibre Expansion Joint by W.R. Meadows, Fiberflex by JD Russel Company, or 
approved equal. 

 PVC WATERSTOPS 

 Waterstops shall be of an approved type, supplied by an approved manufacturer and 
shall be plastic made of virgin polyvinylchloride (PVC) compound, shall be ribbed, 
uniform in dimensions, dense, homogeneous, free from porosity, and as detailed on the 
Contract Drawings.  No reclaimed PVC shall be used in the compound.  Waterstop in 
contact with potable water shall be NSF 61 certified. 

 The finished waterstop material shall meet the following minimum requirements: 

Tensile strength 2,000 psi min. (ASTM D 638) 

Ultimate elongation 300% min. (ASTM D 638) 

Shore A hardness 75 ± 5 (ASTM D 2240) 

Specific gravity 1.38 max (ASTM D 792) 

Stiffness in flexure 600 psi min. (ASTM D 747) 

Cold brittleness No Failure at -35°F (ASTM D 746) 

Water absorption: 48 hours 0.15% max (ASTM D 570) 

Tear Resistance 290 lb./in. min. (ASTM D 624) 
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 Manufacturer, or approved equal: 

 Vinylex Waterstop & Accessories 
 Greenstreak, Inc. (Sika Corporation) 
 Durajoint Concrete Accessories 

 Factory made waterstop joints shall have a tensile strength across the joint equal to at 
least 600 psi.  Field splices and joints shall be made in accordance with the waterstop 
manufacturer's instructions using a thermostatically controlled heating iron. 

 HYDROPHILIC WATERSTOP 

 Non-bentonite rubber hydrophilic waterstop shall only be used where shown on the 
Contract Drawings or when approved by ENGINEER.  Hydrophilic waterstop in contact 
with potable water including in potable water tank floor slabs and walls shall be NSF 61 
certified.  Size shall be as indicated on the Contract Drawings. 

 The hydrophilic waterstop shall meet the following physical properties: 

Physical Property Test Method Result 

Tensile Strength (Minimum) ASTM D412 350 psi 

Elongation (minimum) ASTM D412 600 % 

Hardness ASTM D2240 52 +/-5 Shore A 

Tear Resistance ASTM D624 50 lb/in 

Specific Gravity ASTM D792 1.35 +/-5 

 Manufacturer, or approved equal: 

 Conseal CS-231 
 Sika Hydrotite CJ-1020-2K 

 EXECUTION 

 WATERSTOPS 

 Waterstops shall be of the type indicated and shall be installed at the locations shown to 
form a continuous water-tight diaphragm.  The waterstop shall be correctly positioned in 
the forms so that the center of the waterstop is centered on the joint.  Waterstop shall be 
held in place in the forms by use of a split form or other approved method that will 
positively hold the waterstop in the correct position and to the correct alignment.  Vibrate 
concrete to obtain impervious concrete in the vicinity of all joints.  In horizontal joints, 
ensure that the areas below the water stop are completely filled with concrete. 

 Horizontal plastic waterstops shall be bent up during placing of concrete until the 
concrete has been brought to the level of the waterstop; additional concrete shall then 
be placed over the waterstop, after which the concrete shall be thoroughly vibrated.  All 
horizontal and vertical waterstops, which are not accessible during pouring, shall be tied 
off in two directions every 12 inches in such a manner that bending over one way or 
another is prevented.  A hog-ring or nail may be driven through both ends of the 
waterstop to facilitate placing and tying of waterstops to reinforcing steel forms or 
form-ties. 
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 Adequate provision shall be made to support and completely protect the waterstops 
during the progress of the work.  Any waterstop punctured or damaged shall be repaired 
or replaced.  All waterstops shall be properly spliced and joints shall be checked for 
strength and pinholes after splicing.  Splices shall be strong enough to develop a pulling 
force of 75 percent of the strength of the waterstop, and shall be watertight.  Splices in 
waterstop shall be made in conformance with the recommendations of the waterstop 
manufacturer.  Continuity of cross sectional features shall be maintained across the 
splice.  Splices showing evidence of separation after bending shall be remade. 

 Install hydrophilic waterstop in accordance with the manufacturer’s written instructions.  
Adhesives used on hydrophilic waterstop shall be NSF 61 certified. Adhesives shall 
meet the requirements of ASTM C 920 and shall be Manus Bond 75-AM Lot NSF61, 
DAP Premium Polyurethane Construction Adhesive, or approved equal. 

 JOINTS 

 Joints shall be installed at locations indicated and as authorized.  Joints shall be 
constructed so as to produce straight joints, and shall be vertical or horizontal, except 
where walls intersect sloping floors. 

 Construction Joints 

 Prior to placing the abutting concrete for all construction joints, the contact surface 
shall be cleaned by approved means to remove all laitance and expose the 
aggregate.  The exposed portion of the reinforcing steel shall be cleaned of all 
concrete.  The cleaning method shall be conducted so as to not damage waterstop, if 
waterstop is present.  Where the joint is to receive a sealant, a recess 3/4-inch deep 
shall be formed along the joint using a dressed-and-oiled wood strip or other method 
approved by ENGINEER.  The wood strip shall be removed after the concrete has 
set. 

 Expansion Joints 

 Expansion joint filler shall be used where required on the Contract Drawings.  The 
edges of the joint shall be neatly finished with an edging tool of 1/8-inch radius, 
except where a resilient floor surface will be applied.  Where the joint is to receive a 
sealant, the filler strips shall be installed at the proper level below the finished floor 
with a slightly tapered, dressed-and-oiled wood strip temporarily secured to the top 
thereof to form a recess 3/4-inch deep to be filled with sealant.  The wood strip shall 
be removed after the concrete has set.  In lieu of the wood strip a removable 
expansion filler cap designed and fabricated for this purpose may be used. 

 Joint Sealant 

 The joint cavity shall be cleaned by sandblasting or power wire brushing and shall be 
blown clean of dust and sand with compressed air before the joint sealant may be 
applied.  Joints must be frost-free, free of oils, grease, curing compound residues, 
and any other foreign matter that might prevent bond.  A bond breaker tape shall be 
installed over the joint per manufacturer's instructions.  After the joints have been 
prepared as described above, the joints shall be primed and the sealant shall be 
applied in accordance with the manufacturer's recommendations. 
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- END OF SECTION - 
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SECTION 03 30 00 
 CAST-IN-PLACE CONCRETE 

 GENERAL 

 SUMMARY 

 This Section covers cast-in-place concrete mix design and placement. 

 CONTRACTOR shall provide cast-in-place concrete as indicated in the Specifications 
and the Contract Drawings. 

 RELATED WORK 

 Related Work specified in other Sections includes, but is not limited to: 

 Section 01 33 00 Submittal Procedures  
 Section 01 45 00 Quality Control and Material Testing 
 Section 03 10 00 Concrete Forming and Accessories 
 Section 03 20 00 Concrete Reinforcement 
 Section 03 25 00 Expansion Joints, Construction Joints, and Waterstops 
 Section 09 90 00 Painting and Finishes 
 Section 31 23 23 Excavation and Backfill for Structures 

 REFERENCES 

 Work covered by this Specification shall meet or exceed the provisions of the latest 
editions of the following Codes and Standards in effect at the time of award of the 
Contract.  The publications are referred to in the text by basic designation only. 

 AMERICAN CONCRETE INSTITUTE (ACI) 

 ACI 117 Specifications for Tolerances for Concrete Construction and Materials  
  and Commentary 

 ACI 211.1 Standard Practice for Selecting Proportions for Normal, Heavyweight, and 
  Mass Concrete 

 ACI 301 Structural Concrete for Buildings 
 ACI 304 Guide for Measuring, Mixing, Transporting, and Placing Concrete 
 ACI 305R Hot Weather Concreting 
 ACI 306R Cold Weather Concreting 
 ACI 318 Building Code Requirements for Structural Concrete and Commentary 
 ACI 350R Code Requirements for Environmental Engineering Concrete   

  Structures and Commentary  

 AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 ASTM C 31 Standard Practice for Making and Curing Concrete Test   
   Specimens in the Field 

 ASTM C 33 Standard Specification for Concrete Aggregates 
 ASTM C 39 Standard Test Method for Compressive Strength of Cylindrical  

   Concrete Specimens 
 ASTM C 42 Standard Test Method for Obtaining and Testing Drilled Cores and 
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   Sawed Beams of Concrete 
 ASTM C 78 Standard Test Method for Flexural Strength of Concrete (Using  

   Simple Beam With Third-Point Loading) 
 ASTM C 94 Standard Specification for Ready-Mixed Concrete 
 ASTM C 109 Standard Test Method for Compressive Strength of Hydraulic  

   Cement Mortars (Using 2-in. or 50-mm Cube Specimens) 
 ASTM C 143 Standard Test Method for Slump of Hydraulic-Cement Concrete 
 ASTM C 150 Standard Specification for Portland Cement 
 ASTM C 171 Standard Specification for Sheet Materials for Curing Concrete 
 ASTM C 172 Standard Specification for Sampling Freshly Mixed Concrete 
 ASTM C 173 Standard Test Method for Air Content of Freshly Mixed Concrete  
   by the Volumetric Method 
 ASTM C 192 Standard Practice for Making and Curing Concrete Test   
   Specimens in the Laboratory 
 ASTM C 231 Standard Test Method for Air Content of Freshly Mixed Concrete  
   by the Pressure Method 
 ASTM C 260 Standard Specification for Air-Entraining Admixtures for Concrete 
 ASTM C 309 Standard Specification for Liquid Membrane-Forming Compounds  
   for Curing Concrete 
 ASTM C 494 Standard Specification for Chemical Admixtures for Concrete 
 ASTM C 618 Standard Specification for Fly Ash and Raw or Calcined Natural  
   Pozzolan for Use in Concrete 

 NSF INTERNATIONAL (NSF) 

 NSF/ANSI 61 Drinking Water System Components - Health Effects. 

 DEFINITIONS 

 Average Strength (fcr):  The required average strength for 30 consecutive strength tests 
which statistically assures not more than the permissible proportions of tests will fall 
below Specified Strength. 

 Specified Strength (fc'):  The indicated strength. 

 SUBMITTALS 

 The following shall be submitted in accordance with Section 01 33 00 Submittal 
Procedures. 

 Provide catalog information for all products to be used as part of the submitted mix 
design. 

 The results of trial mix designs along with a statement giving the maximum nominal 
coarse aggregate size and the proportions of all ingredients that will be used in the 
manufacture of each strength of concrete, at least 14 days prior to commencing 
concrete placing operations.  Aggregate weights shall be based on the saturated surface 
dry condition.  The statement shall be accompanied by test results from an independent 
commercial testing laboratory, attesting that the proportions selected will produce 
concrete of the qualities indicated.  No substitutions shall be made in the materials used 
in the work without additional tests to show that the quality of the concrete is 
satisfactory.  Indicate whether mixes have been designed for pumping.  Include in the 
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report the following information: 

 Water-cement ratio. 
 Proportion of materials in the mix. 
 Source and type of cement. 
 Analysis of water to be used unless potable. 
 Type and name of admixtures applied.  Indicate when accelerating or retarding 

admixtures are to be used and the resulting change in placement times. 
 Slump, air content and temperature of samples. 
 Unit weight of fresh and dry light weight concrete. 

 Preapproved Mix Design Data:  If supplier has on record, an OWNER approved mix 
design, submit name and address of supplier for each mix design 1 day prior to using 
concrete mix. 

 Certified copies of laboratory test reports, including all test data, for aggregate, 
admixtures, and curing compound.  These tests shall be made by an approved 
commercial laboratory or by a laboratory maintained by the manufacturers of the 
materials.  Test reports shall meet the following requirements: 

 Date of mix design:  No older than 365 days from the date of submission. 
 Physical properties of the aggregate: Test results shall not be older than 455 days 

from the date of submission.  A new report will be required if aggregate source is 
changed. 

 Cementitious Materials showing Manufacturer's certification of compliance, 
accompanied by mill test reports attesting that the materials meet the requirements of 
the specification under which it is furnished, for cement and pozzolan. 

 Submit catalog information on the curing compound and the proposed location to be 
used. 

 QUALITY ASSURANCE 

 Do not change material sources, type of cement, air-entraining agent, water reducing 
agent, other admixtures, or aggregate without ENGINEER'S approval. 

 In proportioning materials for mixing, use scales certified by the State of Utah.  Do not 
use volume measurement except for water and liquid admixtures. 

 Do not change the quantity of cement per cubic yard for approved mix design without 
written approval of ENGINEER. 

 Use of admixtures will not relax hot or cold weather placement requirements. 

 Ready-mixed concrete to be in accordance with Alternate No. 3 of ASTM C-94 and the 
requirements in this Section. 

 Tolerances for concrete construction and materials shall be in accordance with ACI 117. 

 PRODUCT STORAGE AND HANDLING 

 Store bagged and bulk cement in weatherproof enclosures to exclude moisture and 
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contaminants. 

 Stockpile aggregate to avoid segregation and prevent contamination. 

 Avoid contamination, evaporation, or damage to admixtures.  Protect liquid admixtures 
from freezing. 

 MEASUREMENT AND PAYMENT 

 Cast-in-place concrete shall not be measured or paid as a separate item, but shall be 
included as part of the various items to which it relates. 

 PRODUCTS 

 ADMIXTURES 

 Admixtures shall be approved by ENGINEER prior to use.  Any admixtures to be used 
shall be included in proposed concrete mix designs. 

 Air Entrainment:  ASTM C 260. 

 Later Reducing and Set Retarding Agents:  ASTM C494. 

 Type A:  Set water reducing. 
 Type B:  Set retarding. 
 Type C:  Set accelerating. 
 Type D:  Water reducing and set retarding. 
 Type E:  Water reducing and set accelerating. 
 Type F:  High range water reducing (super plasticizer).* 
 Type G:  High range water reducing and set retarding.* 

 
* The relative durability factor of water reducing admixtures shall not be less than 80 

and the chlorides content (as Cl-) expressed as a percent of the cement shall not 
exceed 0.1 percent by weight. 

 Calcium Chloride:  None allowed. 

 Pozzolan:  Pozzolan conforming to the requirements of ASTM C 618, Class F, is allowed 
as a Portland cement replacing agent under the following conditions: 

 The maximum percentage of Portland cement replacement is: 
a. 15 percent, for concrete exposed to weather. 
b. 20 percent, for interior concrete. 

 Pozzolan should not exceed 25% by weight of the cement plus pozzolans.  
 The minimum cement content shall be used in the design formulas before 

replacement is made. 
 Loss of ignition of pozzolan is less than 3 percent and the water requirement does 

not exceed 100 percent. 
 All other requirements of this section still apply. 
 Mix designs including trial batches are required for each aggregate source and for 

each concrete class. 

 Cementitious Materials showing Manufacturer's certification of compliance, 
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accompanied by mill test reports attesting that the materials meet the requirements of 
the specification under which it is furnished, for cement and pozzolan. 

 CEMENTITIOUS MATERIALS 

 Cementitious materials shall each be of one type and from one source when used in 
concrete which will have surfaces exposed in the finished structure.  Cementitious 
materials shall each be of one type and from one source when used in concrete which 
will have surfaces exposed in the finished structure.  Cementitious materials shall 
conform to one of the following:     

 Cement:  Use Portland cement, ASTM C 150, Type II, Type IIA, or Type V, low alkali, 
unless noted otherwise. 

 Portland - Pozzolan Cement: ASTM C-595, Type IP-A(MS).  Do not use Pozzolan 
cement unless approved by ENGINEER 

 Only one brand of cement from one manufacturing plant may be used. 

 AGGREGATES 

 Aggregates shall be natural aggregates, free from deleterious coatings, and shall 
conform to the requirements of ASTM C 33, except as modified herein.  Aggregates 
shall not be potentially reactive as defined in Appendix XI of ASTM C 33.  
CONTRACTOR shall import nonreactive aggregates if local aggregates are reactive. 

 Fine Aggregates 

 Fine aggregate shall consist of clean, sharp, natural sand and shall conform to the 
requirements of ASTM C 33.  Fine aggregate shall be graded as follows: 
 

FINE AGGREGATES 

Sieve Size Percent Passing by Weight 

3/8 inch 100 

#4 95-100 

#8 80-100 

#16 50-85 

#30 25-60 

#50 10-30 

#100 2-10 

 
 Fine aggregates shall have no more than two percent by weight passing #200 sieve. 

 Coarse Aggregate 

 Coarse aggregate shall be washed gravel or crushed stone, or a combination of 
these materials, consisting of hard, tough, durable particles free from adherent 
coatings.  It shall contain no more than 15 percent flat or elongated particles.  A thin, 
flat or elongated particle is defined as a particle having a maximum dimension in 
excess of five times its minimum dimension.  Aggregate which has disintegrated or 
weathered badly under exposure conditions similar to those which will be 
encountered in the work under consideration shall not be used.  Coarse aggregate 
shall be graded as follows (ASTM C 33): 
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COARSE AGGREGATES 

Sieve Size Percent Passing by Weight 

1 inch 100 

3/4 inch  95-100 

½ inch 25-60 

#4 0-10 

#8 0-5 

 
 Coarse aggregates shall have no more than 1.75 percent by weight passing #200 

sieve.  Proof of gradation will be provided to ENGINEER by CONTRACTOR. 

 ACI MIX DESIGN 

 The amount by which the average strength (fcr) of a concrete mix exceeds the specified 
compressive strength (f'c) shall be based upon no more than 1 in 100 random individual 
strength tests falling more than 500 psi below the specific strength. 

 Proportion the materials in accordance with ACI 211.1, 211.2 or 211.3 as applicable to 
produce concrete having the properties or limitations of Table No. 03 30 00-A. 

 HAND MIXING 

 Do not hand mix batches exceeding 0.5 cubic yards. 

 Hand mix only on watertight platform.  Mix cement and aggregate prior to adding water. 

 Ensure all stones are thoroughly covered with mortar and mixture is of uniform color and 
consistency. 

 HEATING, WATER AND AGGREGATE 

 Do not allow products of fuel combustion to contact the aggregate. 

 Heat mixing water to maximum temperature of 150 degrees F.  Heat aggregates 
uniformly. 

 Do not mix cement with water and aggregate at a mix temperature greater than 100 
degrees F. 

 WATER 

 Water shall be potable, except that non-potable water may be used if it produces mortar 
cubes having 7- and 28-day strengths at least 90 percent of the strength of similar 
specimens made with water from a municipal supply. The strength comparison shall be 
made on mortars, identical except for mixing water, prepared and tested in accordance 
with ASTM C 109.  Water for curing shall not contain any substance injurious to 
concrete, or which causes staining. 

 PROPORTIONS OF MIX 

 Mixture Proportioning, Normal Weight Concrete:  All concrete that must be watertight 
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and resistant to freeze-thaw cycles and to naturally occurring or commonly used 
chemicals should be air entrained.  All materials should be proportioned to produce a 
well-graded mixture of high density and maximum workability with a minimum specified 
28 day compressive strength of concrete classification.  Trial batches shall contain 
materials proposed to be used in the project. Trial mixtures having proportions, 
consistencies and air content suitable for the work shall be made based on methodology 
described in ACI 211.1, using at least three different water-cement ratios.  Trial mixes 
shall be proportioned to produce concrete strengths specified.  In the case where ground 
iron blast-furnace slag is used, the weight of the slag will be substituted in the equations 
for the term P which is used to denote the weight of pozzolan.  Trial mixtures shall be 
designed for maximum permitted slump and air content.  The temperature of concrete in 
each trial batch shall be reported.  For each water-cement ratio at least three test 
cylinders for each test age shall be made and cured in accordance with ASTM C 192.  
They shall be tested at 7 and 28 days in accordance with ASTM C 39.  From these test 
results a curve shall be plotted showing the relationship between water-cement ratio and 
strength.  Maximum water-cement or water-cement plus pozzolan Ratio: 0.45. 

 Average Strength:  In meeting the strength requirements specified, the selected mixture 
proportion shall produce an average compressive strength exceeding the specified 
strength by the amount indicated below.  Where a concrete production facility has test 
records, a standard deviation shall be established.  Test records from which a standard 
deviation is calculated shall represent materials, quality control procedures, and 
conditions similar to those expected; shall represent concrete produced to meet a 
specified strength or strengths within 1,000 psi of that specified for proposed work; and 
shall consist of at least 30 consecutive tests.  A strength test shall be the average of the 
strengths of two cylinders made from the same sample of concrete and tested at 28 
days or at other test age designated for determination of the specified strength. 

 TABLE NO. 03 30 00-A 

CONCRETE MIX PROPERTIES (e) 

CONCRETE PROPERTIES 
CONCRETE CLASSIFICATION(S) 

Class 5000 Class 4000 Class 3500 

Compressive Strength fc' at 28 days, min., psi 5,000 4,000 (d) 3,500 (d) 

Compressive Strength at 7 days, min., psi (a) 3,500 2,800 2,450 

Cement content (94 lb. sacks of cement per 
cubic yard of concrete), min. (b) 

6.5 6.0 5.75 

Entrained air content, (% by volume). 6±1 6±1 5±1 

Slump Range, in. (c) 1 - 4 (f) 2 - 4 2 - 4 

Maximum Water Cement Ratio 0.40 0.45 0.45 

 
 (a) Used for monitoring purposes only. 
 (b) May include pozzolan replacements if approved by ENGINEER. 
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 (c) Not more than 8 inches after adding high range water reducing admixture (super-
plasticizer) at site. 

 (d) Not allowed if concrete is exposed to freezing and thawing temperatures.  Use Class 
4000 or higher compressive strength and 6±1.0 percent air entrainment. 

 (e) All mix designs must be approved by ENGINEER. 
 (f) 1-3" for footings, sub-structural walls and 1-4" for slabs, beams, reinforced walls and 

columns. 

 CURING MATERIALS 

 Normal Curing Compound 

 Curing compound shall be white pigmented and shall conform to ASTM C 309, Type 
2 Class B. 

 Sodium silicate compounds cannot be used. 
 Manufacturer, or approved equal: 

a. 1200-White by W.R. Meadows 
b. White Resin Cure J10W by Dayton Superior 
c. Safe-Cure 2000 by ChemMasters 
d. Aqua Kure White by Lambert Corporation 

 Dissipating Curing Compound 

 When the curing compound must be removed for finishes or grouting, compounds 
shall be of a dissipating type, conforming to the requirements of ASTM C 309, Type 
1 or Type 2, Class B 

 Manufacturer, or approved equal: 
a. 1100-Clear by W.R. Meadows 
b. Kurez DR VOX by Euclid Chemical Company 
c. Clear Cure VOC J7WB by Dayton Superior 
d. Safe-Cure Clear DR by ChemMasters 

 EXECUTION 

 GENERAL 

 CONTRACTOR shall inform ENGINEER at least 120 hours in advance of time and 
places at which CONTRACTOR intends to place concrete.  All preparation work for 
concrete placements shall be substantially completed at least 2 workdays prior to the 
scheduled start of concrete placement to allow for ENGINEER's review and any 
necessary corrections. 

 PREPARATION OF SURFACES 

 Surfaces to receive concrete shall be clean and free from frost, ice, mud, and water.  
Conduit and other similar items shall be in place and clean of any deleterious substance. 

 Foundations:  Earthwork shall be as specified.  Flowing water shall be diverted without 
washing over freshly deposited concrete.  Rock foundations shall be cleaned by high 
velocity air-water jets, sandblasting, or other approved methods. Debris and loose, semi-
detached or unsound fragments shall be removed.  Rock surfaces shall be moist but 
without free water when concrete is placed.  Semi porous subgrades for foundations and 
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footings shall be damp when concrete is placed.  Pervious subgrades shall be sealed by 
blending impervious material with the top 6 inches of the in-place pervious material or by 
covering with an impervious membrane. 

 Preparation of Previously Placed Concrete:  Concrete surfaces to which other concrete 
is to be bonded shall be roughened in an approved manner that will expose sound 
aggregate uniformly without damaging the concrete.  Laitance and loose particles shall 
be removed.  Surfaces shall be moist but without free water when concrete is placed. 

 INSTALLATION OF EMBEDDED ITEMS 

 Embedded items shall be free from oil, loose scale or rust, and paint. Embedded items 
shall be installed at the locations indicated and required to serve the intended purpose.  
Voids in sleeves, slots and inserts shall be filled with readily removable material to 
prevent the entry of concrete. 

 Reinforcement, anchor bolts, sleeves, inserts, and similar items shall be set and secured 
in the forms at locations as indicated or shown on the Contract Drawings before pouring 
concrete.  Proper placement and locations shall be the responsibility of CONTRACTOR. 

 BATCHING, MIXING AND TRANSPORTING CONCRETE 

 Ready-mixed concrete shall be batched, mixed, and transported in accordance with 
ASTM C 94, except as otherwise specified.  Truck mixers, agitators, and non-agitating 
units shall comply with NRMCA TMMB-1. Ready-mix plant equipment and facilities shall 
be certified in accordance with NRMCA-QC 3. 

 The use of non-agitating equipment for transporting ready-mixed concrete will not be 
permitted.  Combination truck and trailer equipment for transporting ready-mixed 
concrete will not be permitted.  The quantity and quality of materials used in ready-mixed 
concrete and in batch aggregates shall be subject to continuous inspection at the 
batching plant by ENGINEER. 

 Truck mixers and their operation must be such that the concrete throughout the mixed 
batch as discharged is within acceptable limits of uniformity with respect to consistency, 
mix, and grading.  If slump tests taken at approximately the 1/4 and 3/4 points of the 
load during discharge give slumps differing by more than 1 inch when the specified 
slump is 3 inches or less, or more than 2 inches when the specified slump is more than 
3 inches, the mixer shall not be used on the work unless the causing condition is 
corrected and satisfactory performance is verified by additional slump tests.  All 
mechanical details of the mixer, such as water measuring and discharge apparatus, 
condition of the blades, speed of rotation, general mechanical condition of the unit, and 
clearance of the drum, shall be checked before a further attempt to use the unit will be 
permitted. 

 Admixtures:  Admixtures shall be batched within an accuracy of 3 percent.  Where two 
or more admixtures are used in the same batch, they shall be batched separately and 
must be compatible.  Retarding admixture shall be added within one minute after 
addition of water is complete or in the first quarter of the required mixing time, whichever 
is first.  Superplasticizing admixtures shall be added at the project site, and the concrete 
with the admixture shall be mixed 4 to 5 minutes before placing as recommended by 
manufacturer.  Concrete that shows evidence of total collapse or segregation caused by 



02/2023  CAST-IN-PLACE CONCRETE 
360.39.100  PAGE 03 30 00 - 10 

the use of admixture shall be removed from the site. 

 Control of Mixing Water:  No water from the truck system or elsewhere shall be added 
after the initial introduction of mixing water for the batch.  No water shall be added at the 
jobsite without the approval of ENGINEER. 

 SAMPLING AND TESTING 

 Sampling and Testing of the concrete will be as defined in Section 01 45 00 – Quality 
Control and Material Testing.  If there are discrepancies between this Section and 
Section 01 45 00, the more stringent requirement shall apply. 

 Aggregates:  Aggregates for normal weight concrete shall be sampled and tested in 
accordance with ASTM C 33. 

 Sampling of Concrete:  Samples of concrete for air, slump, unit weight, and strength 
tests shall be taken in accordance with ASTM C 172. 
a. Air Content:  Test for air content shall be performed in accordance with ASTM C 

173 or ASTM C 231.  A minimum of 1 test shall be conducted each time a slump 
test is made. 

b. Slump:  At least 1 slump test shall be made on randomly selected batches of 
each mixture of concrete for every 100 cubic yards of ready-mixed concrete 
delivered to the job site.  Also note the time batched at the plant and the starting 
time when unloading began at the site.  Tests shall be performed in accordance 
with ASTM C 143. 

c. Temperature:  Concrete and air temperatures shall be measured and recorded 
with each slump test or with each set of cylinders and the air temperature shall 
also be recorded when the air temperature at the site is 40 degrees F or below 
and/or 90 degrees F or above. 

 Evaluation and Acceptance of Concrete 
a. Frequency of Testing:  Samples for strength tests of each class of concrete 

placed each day shall be taken not less than once a day, nor less than once for 
each 100 cubic yards of concrete, nor less than once for each 3,000 square feet 
of surface area for slabs or walls.  If this sampling frequency results in less than 5 
strength tests for a given class of concrete, tests shall be made from at least 5 
randomly selected trucks or from each truck if fewer than 5 truck loads are used.  
Field cured specimens for determining form removal time or when a structure 
may be put in service shall be made in numbers directed to check the adequacy 
of curing and protection of concrete in the structure. The specimens shall be 
removed from the molds at the age of 24 hours and shall be cured and protected, 
insofar as practicable, in the same manner as that given to the portion of the 
structure the samples represent. 

b. Testing Procedures:  Cylinders for acceptance tests shall be molded and cured in 
accordance with ASTM C 31.  Cylinders shall be tested in accordance with 
ASTM C 39.  A strength test shall be the average of the strengths of two 
cylinders made from the same sample of concrete and tested at 28 days or at 
another specified test age. 

c. Evaluation of Results:  Concrete specified on the basis of compressive strength 
will be considered satisfactory if the averages of all sets of three consecutive 
strength test results equal or exceed the specified strength and no individual 
strength test result falls below the required strength by more than 500 pounds 
per square inch. 
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d. Unless noted otherwise, make a minimum of five (5) concrete cylinders each time 
a test is required.  When concrete is being placed in suspended slabs, beams 
and retaining walls make two (2) extra cylinders which must be cured on site.  
The extra cylinders will be used to determine when to remove forms and/or when 
to backfill. 

 Investigation of Low-Strength Test Results:  When any strength test of standard-cured 
test cylinder falls below the specified strength requirement by more than 500 pounds per 
square inch, or if tests of field-cured cylinders indicate deficiencies in protection and 
curing, steps shall be taken to assure that load-carrying capacity of the structure is not 
jeopardized.  Nondestructive testing in accordance with ASTM C 597, ASTM C 803 or 
ASTM C 805 may be permitted by ENGINEER to determine the relative strengths at 
various locations in the structure as an aid in evaluating concrete strength in place or for 
selecting areas to be cored.  Such tests, unless properly calibrated and correlated with 
other test data, shall not be used as a basis for acceptance or rejection.  When strength 
of concrete in place is considered potentially deficient, cores shall be obtained and 
tested in accordance with ASTM C 42.  At least three representative cores shall be 
taken from each member or area of concrete in place that is considered potentially 
deficient.  The location of cores shall be determined by ENGINEER to least impair the 
strength of the structure.  If the concrete in the structure will be dry under service 
conditions, the cores shall be air dried (temperature 60 to 80 degrees F, relative 
humidity less than 60 percent) for seven days before testing and shall be tested dry.  If 
the concrete in the structure will be more than superficially wet under service conditions, 
the cores shall be tested after moisture conditioning in accordance with ASTM C 42.  
Concrete in the area represented by the core testing will be considered adequate if the 
average strength of the cores is equal to or at least 85 percent of the specified strength 
requirement and if no single core is less than 75 percent of the specified strength 
requirement.  If the core tests are inconclusive or impractical to obtain, or if structural 
analysis does not confirm the safety of the structure, load tests may be directed by 
ENGINEER in accordance with the requirements of ACI 318.  Concrete work evaluated 
by structural analysis or by results of a load test and found deficient shall be corrected in 
a manner satisfactory to ENGINEER.  All investigations, testing, load tests, and 
correction of deficiencies shall be performed, and approved by ENGINEER, at the 
expense of CONTRACTOR. 

 CONVEYING CONCRETE 

 Concrete shall be conveyed from mixer to forms as rapidly as possible and within the 
time interval specified in paragraph 3.7 CONCRETE PLACEMENT by methods which 
will prevent segregation or loss of ingredients.  Conveying concrete shall be in 
accordance with the requirements of ACI 304. 

 Chutes:  When concrete can be placed directly from a truck mixer or other 
transporting equipment, chutes attached to this equipment may be used. Separate 
chutes will not be permitted except when specifically approved. 
a. Use metal or metal lined chutes with a maximum length of 20-feet. 
b. The minimum slopes of chutes shall be such that concrete of the indicated 

consistency will readily flow in them. 
 Buckets:  Bucket design shall be such that concrete of the required slump can be 

readily discharged.  Bucket gates shall be essentially grout tight when closed.  The 
bucket shall provide means for positive regulations of the amount and rate of deposit 
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of concrete in each dumping position. 
 Pumps:  Concrete may be conveyed by positive displacement pumps when 

approved.  Pump shall be the piston or squeeze pressure type.  Pipeline shall be 
steel pipe or heavy duty flexible hose.  Inside diameter of the pipe shall be at least 
three times the maximum size of the coarse aggregate.  Distance to be pumped shall 
not exceed the limits recommended by the pump manufacturer. Concrete shall be 
supplied to the pump continuously.  When pumping is completed, the concrete 
remaining in the pipeline shall be ejected without contaminating the concrete in 
place.  After each use, the equipment shall be thoroughly cleaned.  Flushing water 
shall be wasted outside the forms. 

 CONCRETE PLACEMENT 

 Mixed concrete which is transported in truck mixers or agitators or concrete which is 
truck mixed, shall be discharged within 1-1/2 hours or before the drum has revolved 300 
revolutions, whichever comes first after the introduction of the mixing water to the 
cement and aggregates or the introduction of the cement to the aggregates.  These 
limitations may be waived by ENGINEER if the concrete is of such slump after the 1-1/2 
hour time or 300 revolution limit has been reached that it can be placed, without the 
addition of water to the batch.  When the concrete temperature exceeds 85 degrees F, 
the time shall be reduced to 45 minutes.  Concrete shall be placed within 15 minutes 
after it has been discharged from the truck. 

 Placing Operation:  Concrete shall be handled from mixer to forms in a continuous 
manner until the approved unit of operation is completed.  Adequate scaffolding, 
ramps and walkways shall be provided so that personnel and equipment are not 
supported by in-place reinforcement.  Placing will not be permitted when the sun, 
heat, wind, or limitations of facilities furnished by CONTRACTOR prevent proper 
consolidation, finishing and curing.  Concrete shall be deposited as close as possible 
to its final position in the forms, and there shall be no vertical drop greater than 4 feet 
except where suitable equipment is provided to prevent segregation and where 
specifically authorized.  Concrete should not be allowed to drop through a cage of 
reinforcing steel.  Depositing of the concrete shall be so regulated that it will be 
effectively consolidated in horizontal layers not more than 12 inches thick, except 
that all slabs shall be placed in a single layer. Concrete to receive other construction 
shall be screened to the proper level to avoid excessive shimming or grouting. 
a. Additional requirements for depositing concrete in walls include, but are not 

limited to: 
 Deposit concrete in a continuous operation until section is completed. 
 Place concrete in approximately horizontal layers 2 ft maximum 

thickness. 
 Each layer of concrete shall be plastic when covered with following layer. 
 Rate of vertical rise not more than 4 ft per hour. 
 Pump concrete or use a tremie having varying lengths for placing 

concrete in columns and walls to prevent free fall of more than 4 ft. 
 Allow concrete to thoroughly settle before top is finished.  Remove all 

laitance, debris, and surplus water from surfaces at tops of forms by 
screeding, scraping, or other effective means. 

b. Additional requirements for depositing concrete in slabs include, but are not 
limited to: 
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 Deposit concrete in a continuous operation until section is completed. 
 Concrete shall be deposited as nearly as practicable to its final position to 

avoid segregation due to rehandling or flowing. 
 In sloping slabs, proceed uniformly from the bottom of the slab to the top 

for the full width of the placement. 
 Consolidation:  Immediately after placing, each layer of concrete shall be 

consolidated by internal vibrators, except for slabs 4 inches or less.  The vibrators 
shall at all times be adequate in effectiveness and number to properly consolidate 
the concrete; a spare vibrator shall be kept at the jobsite during all concrete placing 
operations.  The vibrators shall have a frequency of not less than 8,000 vibrations 
per minute, and the head diameter and amplitude shall be appropriate for the 
concrete mixture being placed.  Vibrators shall be inserted vertically at uniform 
spacing over the area of placement.  The distance between insertions shall be 
approximately 1-1/2 times the radius of action of the vibrator so that the area being 
vibrated will overlap the adjacent just-vibrated area by a few inches.  The vibrator 
shall penetrate rapidly to the bottom of the layer and at least 6 inches into the 
preceding layer if there is such.  Vibrator shall be held stationary until the concrete is 
consolidated and then withdrawn slowly. The use of form vibrators must be 
specifically approved.  Vibrators shall not be used to transport concrete within the 
forms.  Slabs 4 inches and less in thickness shall be consolidated by properly 
designed vibrating screeds or other approved technique. 

 Cold Weather Requirements: Cold weather requirements shall conform to ACI 306 and 
this Specification.  Special protection measures, approved by ENGINEER, shall be used 
if freezing temperatures are anticipated before the expiration of the specified curing 
period.  Provisions should be made to keep the concrete at a minimum temperature of 
50 degrees F for 7 days.  The ambient temperature of the air where concrete is to be 
placed and the temperature of surfaces to receive concrete shall be not less than 32 
degrees F.  No concrete shall be placed on frozen ground.  The temperature of the 
concrete when placed shall be not less than 55 degrees F nor more than 75 degrees F.  
Heating of the mixing water or aggregates will be required to regulate the concrete 
placing temperature.  Materials entering the mixer shall be free from ice, snow, or frozen 
lumps.  Salt, chemicals or other materials shall not be incorporated in the concrete to 
prevent freezing.  Calcium chloride shall not be used. 

 Hot Weather Requirements: Hot weather requirements shall conform to ACI 305 and this 
Specification. The temperature of the concrete placed during hot weather shall not 
exceed 85 degrees F except where an approved retarder is used.  The mixing water 
and/or aggregates shall be cooled, if necessary, to maintain a satisfactory placing 
temperature.  In no case shall the placing temperature exceed 95 degrees F. 

 CONSTRUCTION JOINTS 

 Construction joints shall be located as indicated on the Contract Drawings.  Where 
concrete work is interrupted by weather, end of work shift or other similar type of delay, 
location and type of construction joint shall be subject to approval of ENGINEER.  
Unless otherwise indicated and except for slabs on grade, reinforcing steel shall extend 
through construction joints.  Construction joints in slabs on grade shall be keyed or 
doweled as shown.  Concrete columns, walls, or piers shall be in place at least 2 hours, 
or until the concrete is no longer plastic, before placing concrete for beams, girders, or 
slabs thereon.  In walls having door or window openings, lifts shall terminate at the top 
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and bottom of the opening.  Other lifts shall terminate at such levels as to conform to 
structural requirements or architectural details.  Where horizontal construction joints are 
required, a strip of 1-inch square-edge lumber, beveled and oiled to facilitate removal, 
shall be tacked to the inside of the forms at the construction joint.  Concrete shall be 
placed to a point 1 inch above the underside of the strip.  The strip shall be removed 1 
hour after the concrete has been placed, and any irregularities in the joint line shall be 
leveled off with a wood float, and all laitance shall be removed.  Prior to placing 
additional concrete, horizontal construction joints shall be prepared as specified in 
paragraph 3.2, PREPARATION OF SURFACES. 

 FINISHING CONCRETE 

 Formed Surfaces 

 Repair of Surface Defects:  Surface defects shall be repaired within 24 hours after 
the removal of forms.  Honeycombed and other defective areas shall be cut back to 
solid concrete or to a depth of not less than 1 inch, whichever is greater.  Edges shall 
be cut perpendicular to the surface of the concrete.  The prepared areas shall be 
dampened and brush-coated with neat cement grout. The repair shall be made using 
mortar consisting of not more than 1 part cement to 2-1/2 parts sand.  The mixed 
mortar shall be allowed to stand to stiffen (approximately 45 minutes), during which 
time the mortar shall be intermittently remixed without the addition of water.  After the 
mortar has attained the stiffest consistency that will permit placing, the patching mix 
shall be thoroughly tamped into place by means approved by ENGINEER and 
finished slightly higher than the surrounding surface.  For Class A and Class B 
finished surfaces the cement used in the patching mortar shall be a blend of job 
cement and white cement proportioned to produce a finished repair surface 
matching, after curing, the color of adjacent surfaces.  Holes left after the removal of 
form ties shall be cleaned and filled with patching mortar.  Holes left by the removal 
of tie rods shall be reamed and filled by dry-packing.  Repaired surfaces shall be 
cured as required for adjacent surfaces.  The temperature of concrete, mortar 
patching material, and ambient air shall be above 50 degrees F while making repairs 
and during the curing period.  Concrete with defects which affect the strength of the 
member or with excessive honeycombs will be rejected, or the defects shall be 
corrected as directed by ENGINEER. 

 Class A Finish:  Where a Class A finish is indicated, fins shall be removed.  A mortar 
mix consisting of one-part Portland cement and two parts well-graded sand passing 
a No. 30 sieve, with water added to give the consistency of thick paint, shall be 
prepared.  White cement shall be used to replace part of the job cement.  After the 
surface has been thoroughly wetted and allowed to approach surface dryness, the 
mortar shall be vigorously applied to the area by clean burlap pads or by cork or 
wood-floating, to completely fill all surface voids.  Excess grout shall be scraped off 
with a trowel.  As soon as it can be accomplished without pulling the mortar from the 
voids, the area shall be rubbed with burlap pads until all visible grout film is removed.  
The rubbing pads shall have on their surfaces the same sand-cement mix specified 
above but without any mixing water.  The finish of any area shall be completed in the 
same day, and the limits of a finished area shall be made at natural breaks in the 
surface.  The surface shall be continuously moist cured for 48 hours.  The 
temperature of the air adjacent to the surface shall be not less than 50 degrees F for 
24 hours prior to, and 48 hours after, the application.  In hot, dry weather the smooth 
finish shall be applied in shaded areas. 
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 Class B Finish:  Where a Class B finish is indicated, fins shall be removed.  Concrete 
surface shall be smooth with a texture at least equal to that obtained through the use 
of Grade B-B plywood forms. 

 Class C Finish:  Where a Class C finish is indicated, fins shall be removed.  Concrete 
surfaces shall be relatively smooth with a texture imparted by the forms used. 

 Class D Finish:  Where a Class D finish is indicated, fins exceeding 1/4 inch in height 
shall be chipped or rubbed off.  Concrete surfaces shall be left with the texture 
imparted by the forms used. 

 See Specification Section 09 90 00 Painting and Finishes for required finishes. 

 Unformed Surfaces:  In cold weather, the air temperature in areas where concrete is 
being finished shall not be less than 50 degrees F in accordance with ACI 306R.  In hot 
windy weather when the rate of evaporation of surface moisture, as determined by 
methodology presented in ACI 305R, may reasonably be expected to exceed 0.2 
pounds per square foot per hour; coverings, windbreaks, or fog sprays shall be provided 
as necessary to prevent premature setting and drying of the surface.  The dusting of 
surfaces with dry materials or the addition of water during finishing will not be permitted.  
Finished surfaces shall be plane, with no deviation greater than 5/16-inch when tested 
with a 10-foot straightedge.  Surfaces shall be pitched to drains. 

 Rough-Slab Finish:  Slabs to receive fill or mortar setting beds shall be screened with 
straightedges immediately after consolidation to bring the surface to the required 
finish level with no coarse aggregate visible. 

 Float Finish:  Slabs to receive a steel trowel finish and slabs where indicated shall be 
given a float finish.  Screeding shall be followed immediately by darbying or bull 
floating before bleeding water is present, to bring the surface to a true, even plane.  
After the concrete has stiffened to permit the operation and the water sheen has 
disappeared, it shall be wood floated.  Concrete that portrays stickiness shall be 
finished with a magnesium float in lieu of a wood float, and left free of ridges and 
other projections.  Float finish is normally specified for surfaces that will receive other 
treatment such as built-up roofing, nonslip surfacing material.  Float Finish shall not 
be used on wearing surfaces. 

 Trowel Finish:  Slabs where indicated, shall be given a trowel finish immediately 
following floating.  Surfaces shall be trowelled to produce smooth, dense slabs free 
from blemishes including trowel marks.  In lieu of hand finishing, an approved power 
finishing machine may be used in accordance with the directions of the machine 
manufacturer.  A final hard steel troweling shall be done by hand.  Trowel finish shall 
be used on wearing surfaces and where a smooth finish is required. 

 Broom Finish:  After floating, slabs where indicated, shall be lightly troweled, and 
then broomed with a fiber-bristle brush in a direction transverse to that of the main 
traffic. 

 See Specification Section 09 90 00 Painting and Finishes for required finishes. 

 CURING AND PROTECTION 

 General:  All concrete shall be cured by an approved method for the period of time given 
below: 

Concrete with Type III cement  3 days 

Concrete with Type II or IIA, or V, low alkali cement  7 days 
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Concrete with Type IP-A(MS) cement blended with pozzolan  10 days 

 Immediately after placement, concrete shall be protected from premature drying 
extremes in temperatures, rapid temperature change, mechanical injury and injury from 
rain and flowing water.  Air and forms in contact with concrete shall be maintained at a 
temperature above 50 degrees F for the first 3 days and at a temperature above 32 
degrees F for the remainder of the specified curing period.  Exhaust fumes from 
combustion heating units shall be vented to the outside of the enclosure and heaters 
and ducts shall be placed and directed so as not to cause areas of overheating and 
drying of concrete surfaces or to create fire hazards.  All materials and equipment 
needed for adequate curing and protection shall be available and at the site prior to 
placing concrete.  No fire or excessive heat shall be permitted near or in direct contact 
with the concrete at any time.  Curing shall be accomplished by any of the following 
methods, or combination thereof, as approved. 

 Moist Curing:  Concrete to be moist-cured shall be maintained continuously wet for the 
entire curing period.  If water or curing materials used stains or discolors concrete 
surfaces which are to be permanently exposed, the concrete surfaces shall be cleaned.  
When wooden forms are left in place during curing, they shall be kept wet at all times.  If 
the forms are removed before the end of the curing period, curing shall be carried out as 
on unformed surfaces, using suitable materials.  Horizontal surfaces shall be cured by 
ponding, by covering with a 2-inch minimum thickness of continuously saturated sand, or 
by covering with waterproof paper, polyethylene sheet, polyethylene-coated burlap or 
saturated burlap.  Once the moist curing has started the concrete surface must not be 
allowed to become surface dry for the entire curing period. 

 Membrane Curing: 

 Normal membrane curing compound shall not be used on surfaces that are to 
receive any subsequent treatment depending on adhesion or bonding to the 
concrete. Use a Dissipating curing compound for surfaces which are to be painted or 
are to receive bituminous roofing or waterproofing, or floors that are to receive 
adhesive applications of resilient flooring. 

 The curing compound selected shall be compatible with any subsequent paint, 
roofing, waterproofing or flooring specified.  Membrane curing compound shall not be 
used on surfaces that are maintained at curing temperatures with free steam. 

 Curing compound shall be applied to formed surfaces immediately after the forms 
are removed and prior to any patching or other surface treatment except the cleaning 
of loose sand, mortar, and debris from the surface. 

 Surfaces shall be thoroughly moistened with water and the curing compound shall be 
applied to slab surfaces as soon as the bleeding water has disappeared, with the 
tops of joints being temporarily sealed to prevent entry of the compound and to 
prevent moisture loss during the curing period. 

 Compound shall be applied in a one-coat continuous operation by mechanical 
spraying equipment, at a uniform coverage in accordance with the manufacturer's 
printed instructions. 

 Concrete surfaces which have been subjected to rainfall within 3 hours after curing 
compound has been applied shall be resprayed by the method and at the coverage 
specified. 

 On surfaces permanently exposed to view, the surface shall be shaded from direct 
rays of the sun for the duration of the curing period. 
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 Surfaces coated with curing compound shall be kept free of foot and vehicular traffic, 
and from other sources of abrasion and contamination during the curing period. 

 QUALITY CONTROL TESTING 

 Quality Control Testing shall be in accordance with Section 01 45 00 – Quality Control 
and Material Testing. 

 
 - END OF SECTION - 
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SECTION 03 31 05 
 

CONTROLLED LOW STRENGTH MATERIAL 

PART 1  GENERAL 

 REQUIREMENTS 

 CONTRACTOR shall provide Controlled Low Strength Material (CLSM), complete and in 
place, in accordance with the Contract Documents. 

 CLSM shall be placed where indicated and may be used, if ENGINEER approves, for 
the following purposes: 

 Normal CLSM with high slump, non-segregating consistency that readily flows and 
fills voids and difficult to reach places:  pipe zone fill, trench zone fill, pipe 
abandonment, structure backfill, and structure cavity fill. 

 Foundation CLSM is used where higher early strengths are required and future 
excavation is not likely to be required. 

 RELATED WORK 

 Related work in other sections includes but is not limited to: 

 Section 01 33 00 Submittal Procedures  
 Section 31 23 15 Excavation and Backfill for Buried Pipelines 

 REFERENCES 

 The latest edition of the following publications form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic designation only. 

 AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 ASTM C 33 Standard Specification for Concrete Aggregates 
 ASTM C 94 Standard Specification for Ready-Mixed Concrete 
 ASTM C 138 Standard Test Method for Density (Unit Weight), Yield and Air  

   Content (Gravimetric) of Concrete 
 ASTM C 150 Standard Specification for Portland Cement 
 ASTM C 260 Standard Specification for Air-Entraining Admixtures for Concrete. 
 ASTM C 403 Standard Test Method for Time of Setting of Concrete Mixtures by 

   Penetration Resistance 
 ASTM C 494 Standard Specification for Chemical Admixtures for Concrete 
 ASTM C 618 Standard Specification for Coal Fly Ash and Raw or Calcined  

   Natural Pozzolan for Use in Concrete 
 ASTM C 803 Standard Test Method for Penetration Resistance of Hardened  

   Concrete 
 ASTM D 4318 Standard Test Methods for Liquid Limit, Plastic Limit, and   
   Plasticity Index of Soils 
 ASTM D 4832 Standard Test Method for Preparation and Testing of Controlled  
   Low Strength Material (CLSM) Test Cylinders 
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 SUBMITTALS 

 Submittals shall be furnished in accordance with Section 01 33 00 Submittal Procedures. 

 Shop Drawings: 

 CLSM mix designs which show the proportions and gradations of all materials 
proposed for each type of CLSM indicated.  Each mix design shall be accompanied 
by independent laboratory test results of the indicated properties. 

 If Contractor proposes to provide lower strength CLSM with aggregates that do not 
conform to ASTM C 33, Shop Drawings shall include a testing program that will be 
used to control the variability of the aggregates.  The testing program shall be 
acceptable to ENGINEER. 

 QUALITY ASSURANCE: 

 All testing will be done by a testing laboratory at CONTRACTOR’S expense, except as 
otherwise indicated. 

 If tests of the CLSM show non-compliance with the specifications, CONTRACTOR shall 
make changes as may be required to achieve compliance.  Performing and paying for 
subsequent testing to show compliance shall be CONTRACTOR’s responsibility. 

 Correlation Tests 

 CONTRACTOR shall perform a field correlation test for each mix of CLSM used in 
pipe zone, trench zone, or backfill used in amounts greater than 100 cubic yards or 
when CLSM is required to support traffic or other live loads on the fill less than 7 
days. 

 Field correlation tests shall be performed in a test pit similar in cross section to the 
WORK and at least 10-feet long at a location near the WORK.  The proposed 
location shall be acceptable to ENGINEER. 

 Laboratory and field tests shall be performed on samples taken from the same CLSM 
batch mix.  All tests shall be performed by a laboratory at CONTRACTOR’s expense. 

 Testing shall be performed once each 2-hours during the first 8 hours, once each 8-
hours during the first week, and once each 24-hours until the CLSM mix reaches the 
maximum design strength. 
a. Compression testing shall be in accordance with ASTM D 4832.  
b. Setting test shall be in accordance with ASTM C 403. 
c. Density tests shall be in accordance with ASTM C 138. 

PART 2  PRODUCTS 

 CONTROLLED LOW STRENGTH MATERIAL 

 CLSM shall be a mixture of cement, pozzolan, coarse and fine aggregate, admixtures, 
and water, mixed in accordance with ASTM C 94. 

 Composition:  The following parameters shall be within the indicated limits and as 
necessary to produce the indicated compressive strengths. 
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 The actual mix proportions and flow characteristics shall be determined by the 
producer of the CLSM to meet requirements for compressive strength as specified 
for Normal CLSM or Foundation CLSM. 

 Entrained air content shall be between 15 percent minimum and 30 percent 
maximum. 

 Water reducing agent content as necessary. 

 Properties 

 Density shall be between 120 PCF minimum and 145 PCF maximum. 
 Slump shall be as required by CONTRACTOR methods, but shall not promote 

segregation, nor shall slump exceed 10 inches. 
 Compressive strength at 28 days: 

a. Normal CLSM:  Between 100 psi minimum and 300 psi maximum.  Unless 
specifically indicated otherwise, all CLSM shall be Normal CLSM. 

b. Foundation CLSM:  500 psi to 1,000 psi. 

 CEMENT 

 Cement shall be Type ll in accordance with ASTM C 150. 

 POZZOLAN 

 Pozzolan shall be Type F or C in accordance with ASTM C 618.  Pozzolan content, by 
weight, in Normal CLSM, shall not be greater than 90 percent. 

 AGGREGATE 

 Aggregate shall consist of a well graded mixture of crushed rock, soil, or sand, with a 
nominal maximum size of 3/8-inch.  One hundred percent shall pass the 1 inch sieve; no 
more than 30 percent shall be retained on the 3/8-inch sieve; and no more than 12 
percent shall pass the number 200 sieve.  If more than 5 percent of the aggregate 
passes the number 200 sieve, the material passing the number 200 sieve shall have a 
plasticity index of less than 0.73(liquid limit-20), when tested in accordance with ASTM D 
4318.  All aggregate shall be free from organic matter and shall not contain more alkali, 
sulfates, or salts than the native materials at the Site. 

 ADMIXTURES 

 Air entraining admixtures shall be in accordance with ASTM C 260. 

 Water reducing admixtures shall be in accordance with ASTM C 494. 

 WATER 

 Water shall be potable, clean, and free from objectionable quantities of silt, organic 
matter, alkali, salt, and other impurities. 



02/2023  CONTROLLED LOW STRENGTH MATERIAL 
360.39.100  PAGE 03 31 05 - 4 

PART 3 EXECUTION 

 PREPARATION 

 Subgrade and compacted fill to receive CLSM shall be prepared according to Section 31 
23 15 Excavation and Backfill for Buried Pipelines.  

 BATCHING, MIXING AND DELIVERY 

 Batching, mixing, and delivery of CLSM shall conform to ASTM C 94.  CLSM shall be 
mixed at a batch plant acceptable to the ENGINEER and shall be delivered in standard 
transit mix trucks. 

 PLACEMENT 

 CLSM shall be placed by tailgate discharge, conveyor belts, pumped, or other means 
acceptable to the ENGINEER.  CLSM shall be directed in place by vibrator, shovel, or 
rod to fill all crevices and pockets.  Avoid over-consolidation which causes separation of 
aggregate sizes. 

 CLSM shall be continuously placed against fresh material unless otherwise approved by 
ENGINEER.  When new material is placed against existing CLSM, the placement area 
shall be free from all loose and foreign material.  The surface of the existing material 
shall be soaked a minimum of one hour before placement of fresh material but no 
standing water shall be allowed when placement begins. 

 CLSM placement for piping.  Pipe shall be placed on soil pads and bedding placed 
under the pipe from one side and vibrated, as necessary, so that the CLSM flows to the 
opposite side.  CLSM shall then be added to both sides of the pipe and vibrated until it 
fills the space between the pipe and the excavated trench bottom.  CLSM shall be 
deposited in such a manner as to avoid uplift and deposited in its final position to avoid 
disturbing the pipe trench causing foreign material to mix with the cement slurry. 

 Pipe zone backfill shall not be placed or compacted until the CLSM has reached initial 
set.  Pipes placed on steep slopes may require a stiffer mix to prevent CLSM from 
flowing down the trench.  Vibration may be required to ensure that the CLSM fills all 
voids. 

 Temperature of the CLSM shall be between 50 and 90 degrees F, when placed.  CLSM 
shall not be placed when the air temperature is below 40 degrees F. No CLSM shall be 
placed against frozen subgrade or other materials having temperature less than 32 
degrees F. 

 FINISHING 

 The finish surface shall be smooth and to the grade indicated or directed by the 
ENGINEER.  Surfaces shall be free from fins, bulges, ridges, offsets, and 
honeycombing.  Finishing by wood float, steel trowel, or similar methods is not required. 

 CURING 

 CLSM shall be kept damp for a minimum of 7 days or until final backfill is placed. 
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 PROTECTION 

 CLSM shall be protected from freezing for 72 hours after placement. 

 No fill or loading shall be placed on CLSM until probe penetration resistance, as 
measured in accordance with ASTM C 803 exceeds 650 psi. 

 CLSM shall be protected from running water, rain, and other damage until the Material 
has been accepted and final fill completed. 

 
- END OF SECTION – 
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SECTION 04 22 00 
REINFORCED UNIT MASONRY 

PART 1 GENERAL 

 DESCRIPTION 

 This Section covers reinforced unit masonry and appurtenant work. 

 RELATED WORK 

 Related Work in other Sections includes, but is not limited to: 

 Section 01 33 00  Submittal Procedures  
 Section 03 20 00 Concrete Reinforcement 
 Section 03 30 00 Cast-in-place Concrete 
 Section 07 21 00 Insulation 
 Section 07 92 00 Joint Sealants 
 Section 09 90 00 Painting and Finishes 

 REFERENCES 

 The latest edition of the following publications form a part of this Specification to the 
extent referenced.  The publications are referred to in the text by basic designation only. 

 AMERICA CONCRETE INSTITUTE (ACI) 

 ACI SP-66  ACI Detailing Manual 
 TMS 402-16  Building Code Requirements for Masonry Structures 
 TMS-602-16  Specifications for Masonry Structures 

 AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 ASTM A 641 Standard Specification for Zinc-Coated (Galvanized) Carbon Steel 
   Wire 

 ASTM A 951 Standard Specification for Steel Wire for Masonry Joint   
   Reinforcement 

 ASTM A 1064 Standard Specification for Carbon-Steel Wire and Welded Wire  
   Reinforcement, Plain and Deformed, for Concrete 

 ASTM C 90 Standard Specification for Load-Bearing Concrete Masonry Units 
 ASTMC 140 Standard Test Methods for Sampling and Testing Concrete  

   Masonry Units and Related Units 
 ASTM C 144 Standard Specification for Aggregate for Masonry Mortar 
 ASTM C 150 Standard Specification for Portland Cement 
 ASTM C 207 Standard Specification for Hydrated Lime for Masonry Purposes 
 ASTM C 270 Standard Specification for Mortar for Unit Masonry 
 ASTM C 404 Standard Specification for Aggregates for Masonry Grout 
 ASTM C 476 Standard Specification for Grout for Masonry 
 ASTM C 578 Standard Specification for Rigid, Cellular Polystyrene Thermal  
   Insulation 
 ASTM C 652 Standard Specification for Hollow Brick (Hollow Masonry Units  
   Made From Clay or Shale) 

http://www.astm.org/Standards/C578.htm
http://www.astm.org/Standards/C578.htm
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 ASTM C 1019 Standard Test Method for Sampling and Testing Grout 
 ASTM C 1314 Standard Test Method for Compressive Strength of Masonry  
   Prisms 
 ASTM C 1384 Standard Specification for Admixtures for Masonry Mortars 
 ASTM D 226 Standard Specification for Asphalt-Saturated Organic Felt Used in  
   Roofing and Waterproofing 
 ASTM D 2000 Standard Classification System for Rubber Products in Automotive 
   Applications 
 ASTM D 2287 Standard Specification for Nonrigid Vinyl Chloride Polymer and  
   Copolymer Molding and Extrusion Compounds 
 ASTM E 514 Standard Test Method for Water Penetration and Leakage   
   Through Masonry 
 ASTM E 518 Standard Test Methods for Flexural Bond Strength of Masonry 

 NATIONAL CONCRETE MASONRY ASSOCIATION (NCMA) 

 NCMA-TEK 45 Removal of Stains from Concrete Masonry Walls 

 SUBMITTALS 

 Provide submittals in accordance with Section 01 33 00 Submittal Procedures.  

 Product Data:  Submit manufacturer's product data for each type of masonry unit, 
accessory, and other manufactured products, including certifications that each type 
complies with specified requirements and color samples.  Include in the submittal 
dimensioned drawings for each type of block to be used on the project including, but not 
limited to, standard field block, lintel block, end block, caps, etc.  Submit certificates 
showing compliance to the specifications for reinforcing steel, manufacturer’s literature 
for anchor ties and any other accessories used, grout and mortar mix design, samples 
for mortar color selection, and manufacturer’s literature for mortar and grout admixtures 
used along with CONTRACTOR’s proposed usage details. 

 Three sample specimens of the masonry units proposed for incorporation into the project 
shall be submitted to ENGINEER. 

 Shop Drawings:  Submit shop drawings for fabrication, bending, and placement of 
reinforcement bars, complying with ACI SP-66.  Show bar schedules, diagrams of bent 
bars, stirrup, spacing, lateral ties, and other components required for fabrication and 
placement of masonry reinforcement. 

 Submit product data for premolded control joint strips and joint sealant. 

 A minimum 4-ft square free-standing sample panel shall be prepared for approval before 
starting masonry work.  The panel shall remain at the site for reference until masonry 
work is completed. 

 QUALITY ASSURANCE 

 Masonry units shall be sampled and tested in accordance with ASTM C 140. 
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 CONTRACTOR shall have mortar and grout tested to assure compliance with the 
Specifications and the governing codes by a testing laboratory approved by ENGINEER.  
The test reports shall be submitted to ENGINEER. 

 Tests shall be taken at the following times: 
 At commencement of masonry work, at least 2 samples each of mortar and grout 

shall be taken on 3 successive days. 
 At any change in materials or job conditions, at least 2 samples of each modified 

material, grout and mortar shall be tested. 
 Make four (4) random tests each of mortar and grout.  The random test samples 

shall be taken when requested by ENGINEER. 
 The costs of tests shall be paid by CONTRACTOR as part of the work.  The 

costs of additional tests, when required to verify compliance when requested by 
OWNER or ENGINEER, will be paid by OWNER.  When tests do no verify 
compliance, the cost of additional tests shall be paid by CONTRACTOR. 

 Samples shall be stored in a moist environment until tested, unless directed 
otherwise by ENGINEER or the testing laboratory.  Testing for mortar shall be in 
accordance with ASTM C 270.  Testing for grout shall be in accordance with ASTM 
C 1019. 

 CONTRACTOR shall test the masonry units to assure compliance with the specifications 
and governing codes.  Testing will be by a laboratory approved by ENGINEER. 

 Testing will be made of the following items: 
 At the time of the construction of the sample panel, at least 3 masonry units shall 

be tested for each type of block, except separate tests are not required for block 
which only varies by texture. 

 At any change in materials during construction, at least 3 masonry units shall be 
tested. 

 Additional sets of at least 3 masonry units shall be tested whenever, in the 
judgment of ENGINEER, additional tests are necessary to determine the quality 
of the material. 

 CONTRACTOR shall submit a letter of certification from the masonry unit 
supplier at the time of, or prior to, delivery of the materials to the site that the 
materials used in construction are representative of the materials used to 
construct the prisms. 

  The masonry units shall be sampled and tested in accordance with ASTM C 140. 

 Whenever required under the provisions of the Building Code, the work shall be subject 
to inspection by a Special Inspector selected by ENGINEER and approved by the local 
building code representative having jurisdiction.  Costs of such inspections will be paid 
by OWNER.  The Special Inspector will work under the supervision of ENGINEER.  
Special Inspection will be in accordance with the Construction Drawings. 

 Cold weather construction shall be per ACI 530.1, IBC Section 2104.3, and the local 
code requirements, whichever is more stringent. 

 DELIVERY, STORAGE, AND HANDLING 

 CONTRACTOR shall be responsible to deliver, handle, and store masonry units by 
means which will prevent mechanical damage and deterioration due to moisture, 
temperature changes, and corrosion.  CONTRACTOR shall provide protection which will 
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limit moisture absorption of concrete masonry units to the maximum percentage 
specified for Type I units for the average relative humidity at the project site, as reported 
by the nearest National Weather Service station. 

 Cementitious materials shall be stored off the ground and protected from moisture. 

 Aggregates shall be stored in a manner which will preserve grading characteristics. 

 Masonry accessories shall be stored to prevent corrosion, dirt accumulation, and other 
deterioration. 

 PROJECT CONDITIONS 

 Cold Weather Protection:  Do no lay masonry units when outside air temperature is 
below 40 degrees F. 

 Grouted construction:  On any day when the minimum anticipated nighttime 
temperature is 32 degrees F or less, in addition to complying with general 
procedures above, grout materials shall be heated to 90 degrees F to produce an in-
place grout temperature of not less than 70 degrees F at end of work day.  Protective 
blankets or enclosures shall remain in place for not less than 48 hours after 
placement of masonry units. 

 Water:  Water for mortar or grout shall not be heated to more than 160 degrees F. 

 Hot-Weather Protection:  Cover or shade masonry units and mortar materials and use 
cool water for mortar whenever ambient air temperature is 90 degrees F or greater.  At 
air temperatures of 85 degrees F or above, if relative humidity is less than 30 percent or 
wind is in excess of 15 miles per hour, provide protection by immediately covering newly 
constructed walls by providing windbreaks, or by using fog spray to reduce rate of 
evaporation. 

 MEASUREMENT AND PAYMENT 

 There shall be no separate measurement and payment for reinforced unit masonry.  Full 
compensation for all reinforced unit masonry shall be considered as included in the 
contract unit or lump sum bid prices for the various items of the contract to which 
reinforced unit masonry relates. 

PART 2 PRODUCTS 

 CONCRETE MASONRY UNITS 

 Concrete Block:  Comply with referenced standards for types required, and as follows: 

 Unit, Grade and Type: Masonry units shall conform to the requirements of the 
following table: 
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Unit ASTM Grade Type Minimum Net 
Area(1) 

Compressive 
Strength 

(psi) 

Concrete Masonry Unit 
(CMU) 

C 90 Normal Hollow 2,000 

Note:  

(1) Average of 3 units 
 

 Size: The size of masonry units shall be as indicated on the Contract Drawings.  
Special shapes and sizes shall be provided as required, whether or not specifically 
indicated on the Contract Drawings as special. 

 Surfaces: Special surface texture or architectural faces shall be provided where 
indicated on the Contract Drawings. 

 Color: Where the finished surface will be visible, masonry units shall have colors as 
indicated on the Contract Drawings.  Where colors are not specified, OWNER shall 
determine colors to be provided. 

 MATERIALS 

 Portland Cement:  ASTM C 150, Type II or IIA. 

 Type III may be substituted during cold-weather construction. 

 Hydrated Lime:  ASTM C 207, Type S. 

 Aggregate for Mortar: Sand conforming to ASTM C 144. 

 Aggregate for Grout:  ASTM C 404. 

 Admixture for grout, if used, shall be Sika Grout Aid by Sika Corp.,or approved equal.  

 Water:  Clean and potable. 

 Masonry cleaner shall be a non-acidic cleaner, SafEtch by Prosoco, Inc., or approved 
equal. 

 Accelerating Admixture:  Non-chloride admixture for use in mortar mixes during cold 
weather, proportioned and mixed to comply with directions of manufacturer. 

 Products:  The following products, provided they comply with requirements of ASTM 
C 1384 and the contract documents, will be among those considered acceptable. 

 MORSET by Grace Construction Products 
 or approved equal 

 Water-repellant and efflorescence control admixture. 

 All exterior masonry units shall utilize a water-repellant and efflorescence control 
admixture as recommended by the manufacturer to obtain ASTM E 514 test 
extended to 72 hours, class E rating. 
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 Admixtures shall be MasterPel 240 (Rheopel Plus) by BASF, Eucon Blocktite by 
Euclid Chemical Company, or approved equal. 

 Integral water repellant admixture is required for mortar for exterior masonry units and 
shall be MasterPel 240MA (Rheopel Plus Mortar Admixture) by BASF, Blocktite 
Mortar Admixture by Euclid Chemical Company, or approved equal. 

 REINFORCEMENT AND ANCHORAGE 

 Reinforcing Bars shall be in accordance with Section 03 20 00 – Concrete 
Reinforcement. 

 Joint Reinforcement and Anchorage Materials: shall comply with ASTM A 951 and the 
following general requirements for materials required in joint reinforcement and 
anchorage devices. 

 Steel wire:  ASTM A 1064. 
 

 Zinc coating:  ASTM A 641 Class 1. 
 Application:  Use at interior locations. 

 MISCELLANEOUS MASONRY ACCESSORIES 

 Premolded Control Joints Strips:  Joints designed to fit standard sash block and to 
maintain lateral stability in masonry wall, of size and configuration indicated or as 
required for conditions, and as follows: 

 Styrene-butadiene rubber compound complying with ASTM D 2000, 2AA-805, or 
 Polyvinyl chloride complying with ASTM D 2287, Type PVC 654-4. 

 Bond Breaker Strips:  Asphalt-saturated organic roofing felt complying with ASTM D 226, 
Type 1 (No. 15 asphalt). 

 Joint Sealant: Provide joint sealants in accordance with Section 07 92 00. 

 MORTAR AND GROUT MIXES 

 General:  Do not use admixtures unless indicated and approved by ENGINEER.  Do not 
use calcium chloride in mortar or grout mixture. 

 Mixing:  Combine and thoroughly mix ingredients in a mechanical batch mixer; comply 
with referenced ASTM standards for mixing time and water content. 

 Mortar for Unit Masonry:  Comply with ASTM C 270 and IBC Section 2103.7, Proportion 
Specification, for types of mortar required, unless otherwise indicated. 

 Limit cementitious materials in mortar to Portland cement and lime. 
 Use Type S mortar for reinforced masonry. 
 Mortar for use with colored masonry units shall have the integral color as approved 

by OWNER. 

 Grout:  Comply with ASTM C 476 and IBC 2103.10 for grout used in construction of unit 
masonry elements.  Use grout of consistency indicated or as required at time of 
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placement to fill completely all spaces intended to receive grout.   Compressive strength: 
2500 psi @ 28 days. 

 Use fine grout in spaces less than 2 inches in least horizontal dimension, unless 
otherwise indicated. 

 Use coarse grout in spaces 2 inches or more in least horizontal dimension, unless 
otherwise indicated. 

 MASONRY SEALERS 

 Sealers shall be as noted in Section 09 90 00 - Painting and Finishes. 

PART 3 EXECUTION 

 GENERAL INSTALLATION PROCEDURES 

 Concrete Masonry Units:  Do not wet concrete masonry units prior to laying. 

 Measurements for mortar and grout shall be accurately made.  Shovel measurements 
are not acceptable.  Mortar proportions shall be accurately controlled and maintained. 

 Reinforcing:  Before placing masonry reinforcing, remove loose rust, dirt, and other 
coatings. 

 Masonry Thickness:  Build masonry elements to full thickness shown. 

 Build single-wythe walls to actual thickness of masonry units, using units of size 
indicated. 

 Chases and Recesses:  Build masonry to accommodate the work of other trades, 
including chases and recesses as shown or required.  Provide not less than 8 inches of 
masonry between jambs of openings and chases and recesses. 

 Leave openings for equipment to be installed in masonry.  After installation of 
equipment, complete masonry work to match work immediately adjacent to opening. 

 Cutting Masonry Units:  Use motor-driven saws to provide clean, sharp, unchipped 
edges.  Cut units as required to provide continuous pattern and to fit adjoining work.  
Use dry cutting saws to cut concrete masonry units. 

 Add insulation to open cells if required on the Contract Drawings.  See Section 07 21 00 
- Insulation. 

 Work shall be performed in accordance with TMS 402-16 and TMS 602-16, the latest 
edition of the IBC, and local governing codes for reinforced concrete hollow-unit 
masonry. 

 CONTRACTOR shall set or embed anchors, bolts, reflets, sleeves, conduits, and other 
items as required prior to placing grout in cells. 
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 CONSTRUCTION TOLERANCES 

 Variation from Plumb:  Do not exceed the following construction tolerances in vertical 
elements, including surfaces of walls, columns, and arises: 

 1/4 inch to 10 feet 
 3/8 inch to one story height, or 20 feet, whichever is less, except 1/4 inch for external 

corners, expansion joints, and other highly conspicuous vertical elements 
 1/2 inch for 40 feet or more 
 Plus or minus 1/4 inch in 10 feet, 1/2 inch maximum, for vertical alignment of head 

joints. 

 Variation from Level:  Do not exceed the following construction tolerances for bed joints 
and lines of exposed lintels, sills, parapets, horizontal grooves, and other conspicuous 
horizontal elements: 

 1/4 inch in one bay or in 20 feet maximum 
 1/2 inch in 40 feet or more 

 Variation from Plan Lines:  Do not exceed the following horizontal construction 
tolerances for related portions of columns, walls, and partitions: 

 3/8 inch in any bay of 16 feet maximum 
 1/2 inch in 32 feet or more 

 Variation in Cross Section:  Do not exceed the following masonry elements: 

 Minus 1/4 inch 
 Plus 1/2 inch 

 Variation in Mortar Joint Thickness:  Do not exceed the following construction tolerances 
for thickness of mortar joints: 

 Bed joints:  Plus or minus 1/8 inch 
 Head joints:  Plus or minus 1/8 inch 

 MASONRY CONSTRUCTION - GENERAL 

 Layout:  Lay out masonry for accurate pattern bond, for uniform joint widths, and for 
accurate location of specific features before beginning actual construction.  Avoid use of 
masonry units of less than 1/2 size.  Do not use units with less than nominal 4 inch 
horizontal face dimensions at corners and jambs. 

 Pattern Bond:  Lay exposed masonry in 1/2 running bond with vertical joints in each 
course centered on units in course above and below except where other bonds are 
indicated at special features. 

 Lay concealed masonry with all units in a wythe in running bond. 
 Bond and interlock each course of each wythe at corners. 

 Reinforced Concrete Unit Masonry:  Maintain vertical continuity of core or cell cavities.  
Keep cavities clear of mortar, including bed area of first course, to provide minimum 



02/2023 REINFORCED UNIT MASONRY 
360-39-100 PAGE 04 22 00 - 9 

clear dimension indicated, to provide minimum clearance and grout coverage for vertical 
reinforcement bars, and to provide direct grout contact with supporting surfaces. 

 Stopping and Resuming Work:  Lay masonry in proper sequence to avoid toothing.  
Rack walls back in each course at end of each day.  Before resuming, clean exposed 
surfaces and remove loose masonry units and mortar. 

 Built-in Work:  As work progresses, build in items indicated for installation in masonry, 
filling around built-in items solidly with masonry. 

 Fill spaces between metal frames and masonry elements solidly with mortar, unless 
otherwise indicated. 

 Install lintels of types indicated at all openings. 

 Bearing:  Provide not less than 8 inches of bearing at each jamb unless otherwise 
indicated. 

 Reinforcement:  At masonry openings greater than one foot in width, install 
horizontal joint reinforcement in 2 horizontal joints approximately 8 inches apart 
immediately above lintel and immediately below sill.  Extend reinforcement which is 
in addition to required continuous joint reinforcement not less than 24 inches beyond 
jambs of the opening, except at control joints. 

 Formwork:  Provide temporary formwork and shores as required for temporary support 
of reinforced masonry elements.  Construct formwork to shape line, and dimensions 
shown.  Make sufficiently tight to avoid leakage of mortar and grout. 

 Brace, tie, and support as required to maintain position and shape during 
construction and curing of reinforced masonry. 

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

 MORTAR BEDDING AND JOINTING 

 Lay hollow masonry units with full mortar coverage on horizontal and vertical face shells.  
Bed webs in mortar in starting course and in all courses of piers, columns, and pilasters, 
and where adjacent to cells or cavities to be grouted or filled with concrete. 

 Maintain joint widths indicated, except for minor variations required to maintain bond 
alignment.  Except as otherwise indicated, maintain joint widths of 3/8 inch. 

 Cut joints flush for masonry walls which are concealed or covered by other materials, 
unless otherwise indicated. 

 Tool exposed joints slightly concave, using a jointer larger than joint thickness unless 
otherwise indicated. 

 Remove masonry units disturbed after laying; clean and reset in fresh mortar.  Do not 
pound corners of jambs to shift adjacent stretcher units which have been set in position.  
If adjustments are required, remove units, clean off mortar, and reset in fresh mortar. 
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 INSTALLATION OF REINFORCEMENT 

 Preparation:  Do not use reinforcement bars with kinks or bends not shown on Contract 
Drawings or final shop drawings.  Do not use bars with cross section reduced due to 
excessive rusting and other causes. 

 Placement:  Position reinforcement bars accurately at spacings indicated.  Support and 
secure vertical bars against displacement.  Horizontal bars may be placed as the work 
progresses.  Provide not less than the greater of either the bar diameter or 1 inch clear 
between bars.  For columns, piers, and pilasters, provide a clear distance between 
vertical bars as indicated, but not less than 1-1/2 times the nominal bar diameter or 1-1/2 
inches, whichever is greater. 

 Splicing:  Provide lapped splices at locations shown; do not splice at other points or by 
other methods, unless approved by ENGINEER.  Provide not less than minimum lap 
indicated, or as required by governing code. 

 GROUTING 

 Grouting Technique:  

 Provide minimum clear dimension of 2 inches and minimum clear area of 8 square 
inches in vertical cores to be grouted.  Place vertical reinforcement prior to laying 
concrete masonry units, extending above elevation of maximum pour height as 
required for splicing.  Support in position at vertical intervals not exceeding 192 bar 
diameters or 10 feet, whichever is less. 

 Grout shall be placed in all open areas of the masonry block as specified herein. 
 Lay masonry units to maximum pour height, not to exceed 4 feet. 
 Pour grout using chute or container with spout.  Vibrate grout during placement.  

Place grout continuously; do not interrupt pouring operation for more than 1 hour.  
Terminate pour 1-1/2 inches below top of highest course in pour, except at tops of 
walls. 

 Stop grout in vertical cells 1-1/2 inches below bond beam course.  Place horizontal 
reinforcement in bond beams; lap at corners and intersections as shown.  Place 
grout in bond beam course before filling vertical cores above bond beams. 

 REPAIR AND POINTING 

 Repair:  Remove and replace masonry units which are loose, chipped, broken, stained, 
or otherwise damaged, or if units do not match adjoining units as intended.  Provide new 
units to match adjoining units, and install in fresh mortar or grout pointed to eliminate 
evidence of replacement. 

 Pointing:  During the tooling of mortar joints, enlarge any holes or voids except weep 
holes and completely fill with mortar.  Point up all joints, including corners, openings, and 
adjacent work, to provide a neat and uniform appearance. 

 CLEANING AND PROTECTION 

 Clean masonry as follows after mortar is thoroughly set and cured: 
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 Remove large mortar particles by hand, using wooden paddles and nonmetallic 
scrape hoes or chisels. 

 Test cleaning methods on sample wall panel, leaving half of panel uncleaned for 
comparison. 

 Clean concrete unit masonry to comply with directions of masonry manufacturer and 
as recommended by NCMA in Tek Bulletin No. 45. 

 Protection:  CONTRACTOR shall protect all masonry until such time as the Work is 
completed and accepted by ENGINEER. 

 FINISH 

 Block shall be finished as per Section 09 90 00 - Painting and Finishes. 

 
 
 - END OF SECTION – 
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SECTION 05 45 00 
MECHANICAL METAL SUPPORTS (PIPE SUPPORTS) 

PART 1 GENERAL 

 DESCRIPTION 

 This Section covers materials and installation of mechanical metal supports, pipe 
supports, hangers, guides, anchors and appurtenances as specified and indicated. 

 CONTRACTOR shall provide mechanical metal supports in accordance with this Section 
whether shown on the Contract Drawings or not. 

 RELATED WORK 

 Related Work specified in other Sections includes, but is not limited to: 

 Section 01 33 00   Submittal Procedures 
 Section 05 50 00  Miscellaneous Metals 
 Section 09 90 00  Painting and Finishes 
 Section 33 05 03  Copper Pipe 
 Section 33 05 05  Ductile Iron Pipe 
 Section 33 05 07.1 PVC Pressure Pipe (ASMT 1785) 
 Section 33 12 00  Mechanical Appurtenances 
 Section 40 05 13.13 Steel Process Piping 

 REFERENCES 

 The latest edition of the following publications form a part of this Specification to the 
extent referenced.  The publications are referred to in the text by basic designation only. 

 MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTING 
INDUSTRY (MSS) 

 MSS SP-58 Pipe Hangers and Supports – Materials Design and Manufacture 
 MSS SP-69 Pipe Hangers and Supports – Selection and Application 
 MSS SP-89 Pipe Hangers and Supports – Fabrication and Installation 

Practices 
 MSS SP-127 Bracing for Piping Systems Seismic-Wind-Dynamic Design, 

Selection, Application 

 AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME) 

 ASME B 31.1 Power Piping 

 AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

 ASTM A 36 Standard Specification for Carbon Structural Steel 
 ASTM A 47 Standard Specification for Ferritic Malleable Iron Castings 
 ASTM A 48 Standard Specification for Gray Iron Castings 
 ASTM A 123 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on 

Iron and Steel Products. 
 ASTM A 153 Standard Specification for Zinc Coating (Hot-Dip) on Iron and 

http://www.astm.org/Standards/A48.htm
http://www.astm.org/Standards/A153.htm
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Steel Hardware 
 ASTM A 575 Standard Specification for Steel Bars, Carbon, Merchant Quality, 

M-Grades 
 ASTM A 576 Standard Specification for Steel Bars, Carbon, Hot-Wrought, 

Special Quality 

 SUBMITTALS 

 Provide submittals in accordance with Section 01 33 00 Submittal Procedures. 

 CONTRACTOR shall submit complete shop drawings of mechanical supports, pipe 
supports, hangers and guides.  Provide scaled shop drawings showing locations of the 
supports and detailed drawings for each support.  Identify each type of hanger or 
support by the manufacturer’s part number of figure on the drawing. 

 Provide installation drawings and manufacturer’s catalog information on each type of 
hanger and support. 

 Provide structural calculations for special supports and anchors, stamped and signed by 
a professional engineer registered in the State of Utah. 

PART 2 MATERIALS 

 GENERAL 

 All pipe hanger and supports shall be manufactured to comply with MSS-SP-58, MSS-
SP-569, MSS-SP-89 except as modified herein.  Where applicable, design and 
manufacture must also conform to ANSI/ASME B31.1.  Supports for plumbing or fire 
piping shall be in accordance with the latest edition of the applicable plumbing or fire 
code and the requirements of the local jurisdiction. 

 Hangers, supports, anchors and restraints must be designed in accordance with MSS-
SP-127 to withstand all static and dynamic loading conditions which act upon the piping 
system and associated equipment.  Piping supports and equipment must be considered 
as a total system and appropriate balance calculations made to determine load forces at 
critical stress points.  Loading conditions to be considered may include, but are not 
limited to: 

 The total load of pipe, fittings, valves, insulation and any expected contents of the 
pipe. 

 Thermal expansion and contraction 
 Stress from cycling of equipment or process. 
 Vibration transmitted to or from equipment or terminal connection. 
 Wind, snow or ice loading on outdoor piping 
 Loading due to seismic forces 

 Static and dynamic forces at points of attachments must be considered to help ensure 
structural integrity of buildings or equipment.  Hanger and supports must be selected so 
as to minimize the effect of piping system loading on the structure. 

 In general, piping shall be supported from structural members, such as walls, beams, 
columns and slabs, using approved structural attachments.  In situations where 

http://www.astm.org/Standards/A153.htm
http://www.astm.org/Standards/A575.htm
http://www.astm.org/Standards/A575.htm
http://www.astm.org/Standards/A576.htm
http://www.astm.org/Standards/A576.htm
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approved attachments cannot be used, alternative attachments or substructure 
assemblies must receive approval by ENGINEER prior to installation.  Prior approval by 
ENGINEER must be given before any cutting or drilling of building structural steel.  
Damage to the structure through welding, cutting or drilling will not be permitted if it 
reduces the structures strength below the established safety factor for the structure.   
Any additional structural steel required to properly support piping or equipment shall be 
furnished and installed by CONTRACTOR at no additional cost to OWNER. 

 SUPPORT MATERIALS 

 Pipe supports, hangers, guides, etc. shall be hot-dip galvanized carbon steel, unless 
noted otherwise on the Drawings.  Steel shall be in accordance with ASTM A 36, ASTM 
A 575, or ASTM A 576.  Hot-dip galvanizing shall be in accordance with ASTM A 123 or 
ASTM A 153.  Bases, rollers, and anchors shall be steel as described above or may be 
cast iron conforming to ASTM A 48.  Pipe clamps shall be steel as described above or 
may be malleable iron conforming to ASTM A 47. 

 Submerged supports, as well as piping in hydraulic structures within 24 inches of the 
high water level, shall have supports, including hardware and anchors constructed of 
Type 316 stainless steel, unless noted otherwise on the Drawings. 

 Piping in chemical or corrosive areas shall have supports, including hardware and 
anchors constructed of Type 316 stainless steel or fiberglass reinforced plastic (FRP), 
unless noted otherwise on the Contract Drawings. 

 Supports fabricated from other materials specified on the Drawings shall have a 
protective coating in accordance with the requirements of Section 09 90 00 – Painting 
and Finishes. 

  FLOOR MOUNTED SUPPORTS 

 Floor mounted pipe supports shall be the adjustable saddle support with stanchion, base 
and U-bolt or adjustable flange support type with stanchion and base.  Pipe supports 
with stanchion and base plate shall be sized for the pipe or mechanical appurtenance it 
supports.  All pipe supports shall have a 1-inch-high grouted pad to be used as a 
leveling base.  Pipe supports shall be secured to the floor.  An EPDM Rubber insulation 
pad shall be provided between the pipe and the U-Bolt. 

 SPRING-TYPE HANGERS 

 Spring-type hangers shall be provided for piping subject to vibration or vertical 
expansion/contraction such as engine exhaust piping.  Design the spring-type hangers 
per the manufacturer’s recommendations. 

 CONCENTRATED LOADS 

 Concentrated loads, such as meters, valves, and equipment, on PVC piping systems 
shall have supports on each side of the concentrated load.   

 CONCRETE ANCHORS 

 Anchors shall be in accordance with Section 05 50 00 – Miscellaneous Metals. 
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  MANUFACTURERS 

 Mechanical Metal Support (pipe support) manufacturers shall be Anvil International 
Inc., B-Line by Eaton (Cooper Industries), Utility Coatings & Fabrication, Piping 
Technology & Products, Inc. (PT&P), or approved equal.  To be considered an 
approved equal, materials must be of similar diameter, thickness, and strength to the 
product specified. 

PART 3 EXECUTION 

 GENERAL 

 Mechanical metal supports, pipe supports, hangers, guides, etc. shall be installed per 
the manufacturer’s instructions and ASME B31.1 – Power Piping. 

 Pipe supports shall be positioned in order to produce an orderly, neat piping system.  
Hanger rods shall be vertical without offsets. 

 Hangers shall be adjusted to line up groups of pipes at the proper grade for drainage 
and venting as close to ceilings or roods as possible and without interference with other 
work. 

 Hangers shall be installed in a manner to prevent obstructing ladders, manhole covers, 
and access hatches. 

 Set embedded inserts accurately in position and support them rigidly before concrete is 
placed and prevent displacement during and after placement of concrete. 

 Provide separate hangers or supports at valves, meters, elbows, tees, and other 
equipment. Provide separate hangers on each both sides of each non-rigid joint or 
flexible coupling. 

 Install piping without springing, forcing, or stressing the pipe or any connecting valves, 
pumps, or other pipe to which the pipe is connected. 

 Hangers and supports for rigid plastic pipe shall be provided with a support shield to 
spread the load bearing surface. 

 Use of wire hangers, perforated strap, hanging from unreinforced metal deck and 
cellular roof deck are not permitted. 

 Repair or replace metal items damaged during installation.  Follow the manufacturer’s 
procedures for repairing damaged surfaces. 

 Galvanizing Field Repairs 

 Surface preparation shall consist of removing oil, grease, soil, and soluble material 
by cleaning with water and detergent (SSPC SP1) followed by brush-off blast 
cleaning (SSPC SP7) over an area extending at least 4 inches into the undamaged 
area. 

 The coating shall be applied to at least 3 mils dry film thickness and shall be Zinc-
Clad XI by Sherwin-Williams, Galvax by Alvin Products, Galvite by ZRC 
Worldwide, or approved equal. 
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  SUPPORT LOCATION AND SPACING 

 Supports for horizontal piping shall be spaced to prevent excessive sag, bending and 
stresses in the piping.  Spacing shall not exceed the maximum indicated spans. 

 Maximum spans indicated in the tables below are for ambient temperatures or the 
temperatures listed for the materials and pipe wall thicknesses shown.  Adjust the span 
spacing for different temperatures and/or pipe wall thicknesses per the manufacturer’s 
recommendations. 

 Install pipe supports on horizontal and vertical runs at the spacing shown or detailed on 
the Contract Drawings.  If no spacing or rod sizes are given on the Contract Drawings or 
in the specifications for a particular piping system, use the following tables or the 
recommendations of the support or pipe manufacturer. 

 Support Spacing for Steel Pipe (Section 40 05 13.13 – Steel Process Piping) 
Schedule 40 and Schedule 80: 

 
Pipe 
Size 

(inches) 

Maximum Span 
Water Service 

(feet) 

Maximum Span 
Vapor Service 

(feet) 

Minimum Hanger 
Rod Size 
(inches) 

3/8 and smaller 4 5 3/8 

1/2 through 1 6 8 3/8 

1-1/4 through 2 8 10 3/8 

2-1/2 through 3 10 14 1/2 

3-1/2 through 4 10 15 5/8 

6 12 20 3/4 

8 12 24 3/4 

Note: These spacings do not apply where span calculations are made or 
where there are concentrated loads between supports such as flanges, 
valves, specialties, etc. or changes in direction requiring additional 
supports. 

 
 Support Spacing for Copper Pipe (Section 33 05 03 – Copper Pipe) per MSS-SP-69, 

Table 3: 
 

Pipe 
Size 

(inches) 

Maximum Span 
Water Service 

(feet) 

Maximum Span 
Vapor Service 

(feet) 

Minimum Rod 
Size 

(inches) 

1/2 5 6 3/8 

3/4 5 7 3/8 

1 6 8 3/8 

1-1/4 7 9 3/8 

1-1/2 8 10 3/8 

2 8 11 3/8 

2-1/2 9 12 1/2 

3 10 14 1/2 

3-1/2 11 15 1/2 

4 12 16 5/8 

Note: These spacings do not apply where span calculations are made or 
where there are concentrated loads between supports such as flanges, 
valves, specialties, etc. or changes in direction requiring additional 
supports. 
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 Support Spacing for PVC Pipe (Section 33 05 07.1 – Polyvinyl Chloride Pipe) 

Schedule 40 and Schedule 80.  The table below is meant as a general guideline and 
it is recommended that the pipe manufacturer be consulted for specific spacing 
recommendations relating to their pipe, load conditions, operating temperatures, and 
service conditions. 

 
 

Pipe 
Size 

(inches) 

Maximum Span 
Schedule 40 

(feet) 

Maximum Span 
Schedule 80 

(feet) 

 60°F 80°F 100°F 120°F 60°F 80°F 100°F 120°F 

1/2 4.5 4.5 4 2.5 5 4.5 4.5 3 

3/4 5 4.5 4 2.5 5.5 5 4.5 3 

1 5.5 5 4.5 3 6 5.5 5 3.5 

1-1/4 5.5 5.5 5 3 6 6 5.5 3.5 

1-1/2 6 5.5 5 3.5 6.5 6 5.5 3.5 

2 6 5.5 5 3.5 7 6.5 6 4 

2-1/2 7 6.5 6 4 7.5 7.5 6.5 4.5 

3 7 7 6 4 8 7.5 7 4.5 

4 7.5 7 6.5 4.5 9 8.5 7.5 5 

6 8.5 8 7.5 5 10 9.5 9 6 

8 9 8.5 8 5 11 10.5 9.5 6.5 

10 10 9 8.5 5.5 12 11 10 7 

12 11.5 10.5 9.5 6.5 13 12 10.5 7.5 

         

Note: These spacings do not apply where span calculations are made or 
where there are concentrated loads between supports such as flanges, 
valves, specialties, etc. or changes in direction requiring additional supports. 

Data taken from Anvil International, Inc. Catalog PH-2006, page PH-213 and 
is based on continuous span and for un-insulated line carrying fluids of 
specific gravity up to 1.00. 

 
 Supports for Ductile Iron Pipe (Section 33 05 05 – Ductile Iron Pipe) should be 

installed in locations shown on the Drawings with a minimum of one support per 20-
foot length of pipe.  If longer spans are required, the supports should be designed in 
accordance with DIPRA – Design of Ductile Iron Pipe on Supports and the pipe 
manufacturer’s recommendations.  Supports should be cradle type with a saddle 
angle of 120 degrees.  The table below shows the recommended maximum spans 
per US Pipe – Long Span and Bridge Crossing Pipe guidelines. 

 
Pipe Size (inches) Maximum Span Water Service (feet) 

6 28 

8, 10 30 

12, 14 35 

16, 18 42 

20 to 64 45 

Note: These spacings do not apply where span calculations are made or 
where there are concentrated loads between supports such as flanges, 
valves, specialties, etc. or changes in direction requiring additional supports. 

 
 

 Support Spacing for ABS Pipe (Section 33 05 01 – ABS Pipe) Schedule 40.  The 
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table below is meant as a general guideline and it is recommended that the pipe 
manufacturer be consulted for specific spacing recommendations relating to their 
pipe, load conditions, operating temperatures, and service conditions. 
 

Pipe Size (inches) Maximum Span Schedule 40 (feet) 

 60°F 80°F 100°F 120°F 140°F 

1-1/2 6 6 5.5 3.5 3 

2 6 6 5.5 3.5 3 

3 7 7 7 4 3.5 

4 7.5 7.5 7 4.5 4 

6 8.5 8.5 8 5 4.5 

Note: Plumbing code may require a maximum horizontal spacing of 4 feet for 
all pipe sizes.  Verify requirement with the local governing agency. 

 
 Support spacing for other pipe materials shall be based on recommendations from 

the pipe manufacturer. 
 Provide sway bracing for hangers where shown on the Drawings.  If no bracing is 

shown, provide bracing at 10 foot maximum center-to-center intervals. 

- END OF SECTION - 
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