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SECTION 01451

CONTRACTOR QUALITY CONTROL

08/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below 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 D 3740
(2001) Minimum Requirements for Agencies Engaged in the Testing and/or Inspection of Soil and Rock as Used in Engineering Design and Construction

ASTM E 329
(2000b) Agencies Engaged in the Testing and/or Inspection of Materials Used in Construction

1.2   PAYMENT

Separate payment will not be made for providing and maintaining an effective Quality Control program, and all costs associated therewith shall be included in the applicable unit prices or lump-sum prices contained in the Bidding Schedule.

1.3  LABORATORY VALIDATION

The testing laboratory shall be validated by Corps of Engineers Material Testing Center (MTC) for all tests required by contract. See paragraph 3.7 TESTS.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   GENERAL Requirements

The Contractor is responsible for quality control and shall establish and maintain an effective quality control system in compliance with the Contract Clause titled "Inspection of Construction."  The quality control system shall consist of plans, procedures, and organization necessary to produce an end product which complies with the contract requirements.  The system shall cover all construction operations, both onsite and offsite, and shall be keyed to the proposed construction sequence.  The site project superintendent will be held responsible for the quality of work on the job and is subject to removal by the Contracting Officer for non-compliance with quality requirements specified in the contract. The site project superintendent in this context shall be the highest level manager responsible for overall construction activities at the site, including quality and production. The site project superintendent shall maintain a physical presence at the site at all times, except as otherwise acceptable to the Contracting Officer, and shall be responsible for all construction and construction related activities at the site. 

3.2   QUALITY CONTROL PLAN

3.2.1   General

The Contractor shall furnish for review by the Government, not later than 10 days after receipt of notice to proceed, the Contractor Quality Control (CQC) Plan proposed to implement the requirements of the Contract Clause titled "Inspection of Construction."  The plan shall identify personnel, procedures, control, instructions, test, records, and forms to be used.  The Government will consider an interim plan for the first 60 days of operation.  Construction will be permitted to begin only after acceptance of the CQC Plan or acceptance of an interim plan applicable to the particular feature of work to be started.  Work outside of the features of work included in an accepted interim plan will not be permitted to begin until acceptance of a CQC Plan or another interim plan containing the additional features of work to be started.

3.2.2   Content of the CQC Plan

The CQC Plan shall include, as a minimum, the following to cover all construction operations, both onsite and offsite, including work by subcontractors, fabricators, suppliers, and purchasing agents:

a.
A description of the quality control organization, including a chart showing lines of authority and acknowledgment that the CQC staff shall implement the three phase control system for all aspects of the work specified.  The staff shall include a CQC System Manager who shall report to the project manager.  If the project manager and project superintendent is the same person, the CQC System Manager shall report to someone higher in the Contractor’s organization than the project manager.  

b.
The name, qualifications (in resume format), duties, responsibilities, and authorities of each person assigned a CQC function.

c.
A copy of the letter to the CQC System Manager signed by an authorized official of the firm which describes the responsibilities and delegates sufficient authorities to adequately perform the functions of the CQC System Manager, including authority to stop work which is not in compliance with the contract.  The CQC System Manager shall issue letters of direction to all other various quality control representatives outlining duties, authorities, and responsibilities.  Copies of these letters shall also be furnished to the Government.

d.
Procedures for scheduling, reviewing, certifying, and managing submittals, including those of subcontractors, offsite fabricators, suppliers, and purchasing agents.  These procedures shall be in accordance with Section 01330 SUBMITTAL PROCEDURES.

e.
Control, verification, and acceptance testing procedures for each specific test to include the test name, specification paragraph requiring test, feature of work to be tested, test frequency, and person responsible for each test. Laboratory facilities will be validated by the Corps of Engineers Material Testing Center and approved by the Contracting Officer.

f.
Procedures for tracking preparatory, initial, and follow-up control phases and control, verification, and acceptance tests including documentation.

g.
Procedures for tracking construction deficiencies from identification through acceptable corrective action.  These procedures shall establish verification that identified deficiencies have been corrected.

h.
Reporting procedures, including proposed reporting formats.

i.
A list of the definable features of work.  A definable feature of work is a task which is separate and distinct from other tasks, has separate control requirements, and may be identified by different trades or disciplines, or it may be work by the same trade in a different environment.  Although each section of the specifications may generally be considered as a definable feature of work, there are frequently more than one definable features under a particular section.  This list will be agreed upon during the coordination meeting.

3.2.3   Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of construction.  Acceptance is conditional and will be predicated on satisfactory performance during the construction.  The Government reserves the right to require the Contractor to make changes in his CQC Plan and operations including removal of personnel, as necessary, to obtain the quality specified.

3.2.4   Notification of Changes

After acceptance of the CQC Plan, the Contractor shall notify the Contracting Officer in writing of any proposed change.  Proposed changes are subject to acceptance by the Contracting Officer.

3.3   COORDINATION MEETING

After the Preconstruction Conference, before start of construction, and prior to acceptance by the Government of the CQC Plan, the Contractor shall meet with the Contracting Officer or Authorized Representative and discuss the Contractor's quality control system.  The CQC Plan shall be submitted for review a minimum of 5 calendar days prior to the Coordination Meeting.  During the meeting, a mutual understanding of the system details shall be developed, including the forms for recording the CQC operations, control activities, testing, administration of the system for both onsite and offsite work, and the interrelationship of Contractor's Management and control with the Government's Quality Assurance.  Minutes of the meeting shall be prepared by the Government and signed by both the Contractor and the Contracting Officer.  The minutes shall become a part of the contract file.  There may be occasions when subsequent conferences will be called by either party to reconfirm mutual understandings and/or address deficiencies in the CQC system or procedures which may require corrective action by the Contractor.

3.4   QUALITY CONTROL ORGANIZATION

3.4.1   Personnel Requirements

The requirements for the CQC organization are a CQC System Manager and sufficient number of additional qualified personnel to ensure safety and contract compliance.  The Safety and Health manager shall receive direction and authority from the CQC System manager and shall serve as a member of the CQC staff. Personnel identified in technical provisions as requiring specialized skills to assure the required work is being performed properly will also be included as part of the CQC organization.  The Contractor shall provide a CQC organization which shall be at the site at all times during progress of the work and with complete authority to take any action necessary to ensure compliance with the contract.  All CQC staff members shall be subject to acceptance by the Contracting Officer. The Contractor shall provide adequate office space, filing systems and other resources as necessary to maintain an effective and fully functional CQC organization. Complete records of all letters, material submittals, shop drawings submittals, schedules and all other project documentation shall be promptly furnished to the CQC organization by the Contractor. The CQC organization shall be responsible to maintain these documents and records at the site at all times, except as otherwise acceptable to the Contracting Officer. 

3.4.2   CQC System Manager

The Contractor shall identify as CQC System Manager an individual within the onsite work organization who shall be responsible for overall management of CQC and have the authority to act in all CQC matters for the Contractor.  The CQC System Manager shall be a graduate engineer, graduate architect, or a graduate of construction management, with a minimum of 5 years construction experience on construction similar to this contract or a construction person with a minimum of 10 years in related work. This CQC System Manager shall be on the site at all times during construction and shall be employed by the prime Contractor.  The CQC System Manager shall be [assigned no other duties] [assigned as System Manager but may have duties as project superintendent in addition to quality control.] An alternate for the CQC System Manager shall be identified in the plan to serve in the event of the System Manager's absence.  The requirements for the alternate shall be the same as for the designated CQC System Manager.

3.4.3   CQC Personnel

In addition to CQC personnel specified elsewhere in the contract, the Contractor shall provide as part of the CQC organization specialized personnel to assist the CQC System Manager [for the following areas:] [electrical,] [mechanical,] [civil,] [structural,] [environmental,] [architectural,] [materials technician,] [submittals clerk,] [occupied family housing coordinator].  These individuals [shall be directly employed by the prime Contractor] [may be employees of the prime or subcontractor]; be responsible to the CQC System Manager; be physically present at the construction site during work on their areas of responsibility; have the necessary education and/or experience in accordance with the experience matrix listed herein.  These individuals [shall have no other duties other than quality control.] [may perform other duties but must be allowed sufficient time to perform their assigned quality control duties as described in the Quality Control Plan].

	
	Experience Matrix

	
	Area
	Qualifications

	a.
	Civil
	Graduate Civil Engineer with 2 years experience in the type of work being performed on this project or technician with 5 years related experience

	b
	Mechanical
	Graduate Mechanical Engineer with 2 years experience or person with 5 years related experience

	c.
	Electrical
	Graduate Electrical Engineer with 2 years related experience or person with 5 years related experience

	d
	Structural
	Graduate Structural Engineer with 2 years experience or person with 5 years related experience

	e.
	Architectural
	Graduate Architect with 2 years experience or person with 5 years related experience

	f.
	Environmental
	Graduate Environmental Engineer with 3 years experience

	g
	Submittals
	Submittal Clerk with 1 year experience

	h
	Occupied family housing
	Person, customer relations type, coordinator experience

	i.
	Concrete, Pavements and Soils
	Materials Technician with 2 years experience for the appropriate area


	j.
	Testing, Adjusting and Balancing (TAB) Personnel
	Specialist must be member of AABC or an experienced technician of the firm certified by NEBB.


3.4.4   Additional Requirement

In addition to the above experience  [and] [and/or] education requirements the CQC System Manager shall have completed the course entitled "Construction Quality Management For Contractors".  This course is periodically offered at AGC offices throughout the state of Washington and Oregon.

3.4.5   Organizational Changes

The Contractor shall maintain the CQC staff at full strength at all times. When it is necessary to make changes to the CQC staff, the Contractor shall revise the CQC Plan to reflect the changes and submit the changes to the Contracting Officer for acceptance.

3.5   SUBMITTALS and deliverables

Submittals, if needed, shall be made as specified in Section 01330 SUBMITTAL PROCEDURES.  The CQC organization shall be responsible for certifying that all submittals are in compliance with the contract requirements. When Section 15950A HEATING, VENTILATING AND AIR CONDITIONING (HVAC) CONTROL SYSTEMS, 15951A DIRECT DIGITAL CONTROL FOR HVAC; 15990A TESTING, ADJUSTING, AND BALANCING OF HVAC SYSTEMS; or 15995A COMMISSIONING OF HVAC SYSTEMS are included in the contract, the submittals required by these sections shall be coordinated with Section 01330 SUBMITTAL PROCEDURES to ensure adequate time is allowed for each type of submittal required.  All Contractor forms for submitting test results are subject to Contracting Officer approval. 

3.6   CONTROL

Contractor Quality Control is the means by which the Contractor ensures that the construction, to include that of subcontractors and suppliers, complies with the requirements of the contract.  At least three phases of control shall be conducted by the CQC System Manager for each definable feature of work as follows:

3.6.1   Preparatory Phase

This phase shall be performed prior to beginning work on each definable feature of work, after all required plans/documents/materials are approved/accepted, and after copies are at the work site.  This phase shall include:

a.
A review of each paragraph of applicable specifications, reference codes, and standards. A copy of those sections of referenced codes and standards applicable to that portion of the work to be accomplished in the field shall be made available by the Contractor at the preparatory inspection. These copies shall be maintained in the field and available for use by Government personnel until final acceptance of the work.

b.
A review of the contract drawings.

c.
A check to assure that all materials and/or equipment have been tested, submitted, and approved.

d.
Review of provisions that have been made to provide required control inspection and testing.

e.
Examination of the work area to assure that all required preliminary work has been completed and is in compliance with the contract.

f.
A physical examination of required materials, equipment, and sample work to assure that they are on hand, conform to approved shop drawings or submitted data, and are properly stored.

g.
A review of the appropriate activity hazard analysis to assure safety requirements are met.

h.
Discussion of procedures for controlling quality of the work including repetitive deficiencies.  Document construction tolerances and workmanship standards for that feature of work.

i.
A check to ensure that the portion of the plan for the work to be performed has been accepted by the Contracting Officer.

j.
Discussion of the initial control phase.

k.
The Government shall be notified at least 48 hours in advance of beginning the preparatory control phase.  This phase shall include a meeting conducted by the CQC System Manager and attended by the superintendent, other CQC personnel (as applicable), and the foreman responsible for the definable feature.  The results of the preparatory phase actions shall be documented by separate minutes prepared by the CQC System Manager and attached to the daily CQC report.  The Contractor shall instruct applicable workers as to the acceptable level of workmanship required in order to meet contract specifications.

3.6.2   Initial Phase

This phase shall be accomplished at the beginning of a definable feature of work.  The following shall be accomplished:

a.
A check of work to ensure that it is in full compliance with contract requirements.  Review minutes of the preparatory meeting.

b.
Verify adequacy of controls to ensure full contract compliance.  Verify required control inspection and testing.

c.
Establish level of workmanship and verify that it meets minimum acceptable workmanship standards.  Compare with required sample panels as appropriate.

d.
Resolve all differences.

e.
Check safety to include compliance with and upgrading of the safety plan and activity hazard analysis.  Review the activity analysis with each worker.

f.
The Government shall be notified at least 24 hours in advance of beginning the initial phase.  Separate minutes of this phase shall be prepared by the CQC System Manager and attached to the daily CQC report.  Exact location of initial phase shall be indicated for future reference and comparison with follow-up phases.

g.
The initial phase should be repeated for each new crew to work onsite, or any time acceptable specified quality standards are not being met.

3.6.3   Follow-up Phase

Daily checks shall be performed to assure control activities, including control testing, are providing continued compliance with contract requirements, until completion of the particular feature of work.  The checks shall be made a matter of record in the CQC documentation.  Final follow-up checks shall be conducted and all deficiencies corrected prior to the start of additional features of work which may be affected by the deficient work.  The Contractor shall not build upon nor conceal non-conforming work.

3.6.4   Additional Preparatory and Initial Phases

Additional preparatory and initial phases shall be conducted on the same definable features of work if the quality of on-going work is unacceptable, if there are changes in the applicable CQC staff, onsite production supervision or work crew, if work on a definable feature is resumed after a substantial period of inactivity, or if other problems develop.

3.7   TESTS

3.7.1   Testing Procedure

The Contractor shall perform specified or required tests to verify that control measures are adequate to provide a product which conforms to contract requirements, see Table 1 – Minimum Testing, attached at the end of this specification section.  Contractor shall submit all materials test reports on forms standard to industry standards such as ACI, ASTM and AASHTO or with laboratory accreditation forms such as AALA, NIST or NVLAP.  Upon request, the Contractor shall furnish to the Government duplicate samples of test specimens for possible testing by the Government.  Testing includes operation and/or acceptance tests when specified.  The Contractor shall procure the services of a Corps of Engineers validated testing laboratory or establish a testing laboratory at the project site which can be validated by the Corps of Engineers in advance of any and all required testing; and in addition, submit proof of validation for approval. The Contractor shall perform the following activities and record and provide the following data:

a.
Verify that testing procedures comply with contract requirements.

b.
Verify that facilities and testing equipment are available and comply with testing standards.

c.
Check test instrument calibration data against certified standards.

d.
Verify that recording forms and test identification control number system, including all of the test documentation requirements, have been prepared.

e.
Results of all tests taken, both passing and failing tests, shall be recorded on the CQC report for the date taken.  Specification paragraph reference, location where tests were taken, and the sequential control number identifying the test shall be given.  If approved by the Contracting Officer, actual test reports may be submitted later with a reference to the test number and date taken.  An information copy of tests performed by an offsite or commercial test facility shall be provided directly to the Contracting Officer.  Failure to submit timely test reports as stated may result in nonpayment for related work performed and disapproval of the test facility for this contract.

3.7.2   Testing Laboratories

 
a.   Validation

The testing laboratory shall be validated by the Corps of Engineers Materials Testing Center  (MTC) for all tests required by the contract prior to the performance of any such testing. The validation of a laboratory is site specific and cannot be transferred or carried over to a facility at a different location.  Any and all costs associated with this Government laboratory validation shall be borne by the laboratory and/or the Contractor. Validation of a laboratory is not granted for the entire laboratory activity, but only for the specific procedures requested by the inspected laboratory.  The inspected laboratory has full choice of the procedures to be inspected except that the Quality Assurance portion of ASTM E 329 is mandatory to be inspected. 

(1)  Validation Procedures

Validation of a laboratory may consist of either an inspection or audit as defined herein. Validation of all material testing laboratories shall be performed by the MTC. Validation may be accomplished by one of the following processes:

(a) Inspection. Inspection shall be performed by the MTC in accordance with American Society for Testing and Materials (ASTM) standards E329 and D3740.

(b) Audit. A laboratory may be validated by auditing if it has been accredited by the Concrete and Cement Reference Laboratory (CCRL) or AASHTO Materials Reference Laboratory (AMRL) within the past two years in accordance with ASTM E329. Audit shall be performed by the MTC. Inspection by MTC may be required after auditing if one or more of the critical testing procedures required in the project specification were not included in the CCRL or AMRL inspection report or if there is any concern that the laboratory may not be able to provide required services.

 
b.  Standards of Acceptability

(1) Aggregate, concrete, bituminous materials, soil, and rock. Laboratories for testing  aggregate, concrete, bituminous materials, soil, and rock shall be validated for compliance with ASTM E 329, Engineer Manual (EM) 1110-2-1906, or project specifications, as applicable.

(2) Water, sediment, and other samples. Laboratories engaged in analysis of water, sediment, and other samples for chemical analysis shah be inspected to assure that they have the capability to perform analyses and quality control procedures described in references in Appendix A as appropriate. The use of analytical methods for procedures not addressed in these references will be evaluated by the CQAB for conformance with project or program requirements.

(3) Steel and other construction materials, Laboratories testing steel and other construction materials shall be validated for capabilities to perform tests required by project requirements and for compliance with ASTM E329.

c.  Validation Schedule
(1) For all contracted laboratories and project Quality Assurance (QA) laboratories testing aggregate, concrete, bituminous materials, soils, rock, and other construction materials, an initial validation shall be performed prior to performance of testing and at least every two (2) years thereafter.

(2) Laboratories performing water quality, wastewater, sludge, and sediment testing shall be approved at an interval not to exceed eighteen (18) months.

(3) All laboratories shall be revalidated at any time at the discretion of the Corps of Engineers  when conditions are judged to differ substantially from the conditions when last validated.

d.  Validation Process

If a validated laboratory is unavailable or the Contractor selects to use a laboratory which has not been previously validated, Contractor shall coordinate with Corps of Engineers Material Testing Center (MTC) to obtain validation and pay all associated costs.  Point of contact at MTC is Daniel Leavell, telephone (601) 634-2496, fax (601) 634-4656, email  daniel.a.leavell@erdc.usace.army.mil, at the following address:

U.S. Army Corps of Engineers

 
Materials Testing Center

 
Waterways Experiment Station

 
3909 Hall Ferry Road

 
Vicksburg, MS 39180-6199

Procedure for Corps of Engineers validation, including qualifications and inspection/audit request forms are available at the MTC web site: 

http://www.wes.army.mil/SL/MTC/mtc.htm
Contractor shall coordinate directly with the MTC to obtain validation.  Contractor is cautioned the validation process is complicated and lengthy, may require an onsite inspection by MTC staff, correction of identified deficiencies, and the submittal and approval of significant documentation.  Estimate a minimum of 60 days to schedule an inspection/submittal and receive a validation.  Schedule of costs:

Full Onsite Inspection


0 - 10 procedures
$3000 + travel expenses






11 - 45 procedures
$4000 + travel expenses






46 + procedures

$5000 + travel expenses

Full Desk Audit (AASHTO inspected)



$2500

Abbreviated Audit by AASHTO Accreditation


$1250

Additional Procedures after Validation



$250 each to a maximum of two
Travel time and associated costs will be determined from Vicksburg MS.  The Contractor will be invoiced for actual travel costs and shall submit payment direct to the MTC made payable to the ERDC Finance and Accounting Officer prior to the scheduling of the inspection and/or audit.    The Contractor shall copy the Contracting Officer of all correspondence and submittals to the MTC for purposes of laboratory validation.
3.7.3   Onsite Laboratory

The Government reserves the right to utilize the Contractor's control testing laboratory and equipment to make assurance tests and to check the Contractor's testing procedures, techniques, and test results at no additional cost to the Government.

3.7.4   Furnishing or Transportation of Samples for Testing

Costs incidental to the transportation of samples or materials will be borne by the Contractor.  Samples of materials for test verification and acceptance testing by the Government shall be delivered to the Corps of Engineers Division Laboratory, f.o.b., at the following address:


    U.S. Army Corps of Engineers


    Materials Testing Center

        Waterways Experiment Station

        3909 Hall Ferry Road

        Vicksburg, MS 39180-6199


    Phone:  (601) 634-2496 or (601) 634-3261

    ATTN: Project _________________, Contract Number __________________

Coordination for each specific test, exact delivery location and dates will be made through the Area Office. If samples are scheduled to arrive at the laboratory on  a weekend (after 1700 Friday through Sunday) notify the laboratory at least 24 hours in advance at (601) 634-2496 to arrange for delivery. 

3.8   COMPLETION INSPECTION

3.8.1   Punch-Out Inspection

Near the completion of all work or any increment thereof established by a completion time stated in the Special Clause entitled "Commencement, Prosecution, and Completion of Work," or stated elsewhere in the specifications, the CQC System Manager shall conduct an inspection of the work and develop a punch list of items which do not conform to the approved drawings and specifications.  Such a list of deficiencies shall be included in the CQC documentation, as required by paragraph DOCUMENTATION below, and shall include the estimated date by which the deficiencies will be corrected.  The CQC System Manager or staff shall make a second inspection to ascertain that all deficiencies have been corrected.  Once this is accomplished, the Contractor shall notify the Government that the facility is ready for the Government Pre-Final inspection.

3.8.2   Pre-Final Inspection

The Government will perform this inspection to verify that the facility is complete and ready to be occupied.  A Government Pre-Final Punch List may be developed as a result of this inspection.  The Contractor's CQC System Manager shall ensure that all items on this list have been corrected before notifying the Government so that a Final inspection with the customer can be scheduled.  Any items noted on the Pre-Final inspection shall be corrected in a timely manner.  These inspections and any deficiency corrections required by this paragraph shall be accomplished within the time slated for completion of the entire work or any particular increment thereof if the project is divided into increments by separate completion dates.

3.8.3   Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, plus the superintendent or other primary management person, and the Contracting Officer's Representative shall be in attendance at this inspection.  Additional Government personnel including, but not limited to, those from Base/Post Civil Facility Engineer user groups, and major commands may also be in attendance.  The final acceptance inspection will be formally scheduled by the Contracting Officer based upon results of the Pre-Final inspection.  Notice shall be given to the Contracting Officer at least 14 days prior to the final acceptance inspection and shall include the Contractor's assurance that all specific items previously identified to the Contractor as being unacceptable, along with all remaining work performed under the contract, will be complete and acceptable by the date scheduled for the final acceptance inspection.  Failure of the Contractor to have all contract work acceptably complete for this inspection will be cause for the Contracting Officer to bill the Contractor for the Government's additional inspection cost in accordance with the contract clause titled "Inspection of Construction".

3.9   DOCUMENTATION

The Contractor shall maintain current records providing factual evidence that required quality control activities and/or tests have been performed.  These records shall include the work of subcontractors and suppliers and shall be on an acceptable form that includes, as a minimum, the following information:

a.
Contractor/subcontractor and their area of responsibility.

b.
Operating plant/equipment with hours worked, idle, or down for repair.

c.
Work performed each day, giving location, description, and by whom.  When Network Analysis (NAS) is used, identify each phase of work performed each day by NAS activity number.

d.
Test and/or control activities performed with results and references to specifications/drawings requirements.  The control phase should be identified (Preparatory, Initial, Follow-up).  List deficiencies noted along with corrective action.

e.
Quantity of materials received at the site with statement as to acceptability, storage, and reference to specifications/drawings requirements.

f.
Submittals reviewed, with contract reference, by whom, and action taken.

g.
Off-site surveillance activities, including actions taken.

h.
Job safety evaluations stating what was checked, results, and instructions or corrective actions.

i.
Instructions given/received and conflicts in plans and/or specifications.

j.
Contractor's verification statement.

These records shall indicate a description of trades working on the project; the number of personnel working; weather conditions encountered; and any delays encountered.  These records shall cover both conforming and deficient features and shall include a statement that equipment and materials incorporated in the work and workmanship comply with the contract.  The original and one copy of these records in report form shall be furnished to the Government daily within 24 hours after the date covered by the report, except that reports need not be submitted for days on which no work is performed.  As a minimum, one report shall be prepared and submitted for every 7 days of no work and on the last day of a no work period.  All calendar days shall be accounted for throughout the life of the contract.  The first report following a day of no work shall be for that day only.  Reports shall be signed and dated by the CQC System Manager.  The report from the CQC System Manager shall include copies of test reports and copies of reports prepared by all subordinate quality control personnel.

3.10   SAMPLE FORMS

Sample forms are attached at the end of this specification section.

3.11   NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected noncompliance with the foregoing requirements.  The Contractor shall take immediate corrective action after receipt of such notice.  Such notice, when delivered to the Contractor at the work site, shall be deemed sufficient for the purpose of notification.  If the Contractor fails or refuses to comply promptly, the Contracting Officer may issue an order stopping all or part of the work until satisfactory corrective action has been taken.  No part of the time lost due to such stop orders shall be made the subject of claim for extension of time or for excess costs or damages by the Contractor.

TABLE 1

MINIMUM SAMPLING AND TESTING FREQUENCY

	Materials
	Test
	   Minimum Sampling 

and Testing Frequency

	

	Fills, Embankments, Backfills, Subgrade, Subbase, and Base Course Material


	
	
	

	Fill and Embankment
	Field Density2/12/
	Two tests per lift for each increment or fraction of 1,672 square meters (2000 sy) and any time material type changes.

	
	Lab Density3/

	One test initially per each type of materials or blended material and any time material type changes, and one every 10 field density tests.

	
	Gradation1/
	One test every 153 cubic meters (200 cubic yards) of fill for each type of materials or blended material and any time material type changes.

	Subgrade
	Field Density2/12/
	One test per each increment or fraction of 1,672 square meters (2000 s.y.)

	
	Lab Density3/ 
	One test every 10 field density tests.

	Backfill for Culverts, Trenches, Buildings and Walls, Pavements, and Other Structures
	Field Density2/12/
	Culverts:  One test per each lift.

	
	
	Trenches:  One test per lift for each increment or fraction of 152 lineal meters (500 linear feet) for backfill.  Under pavements, one test every lift and at every crossing.



	
	
	Walls and Buildings Perimeters, Including Footings:  One test per lift for each increment or fraction of 61 lineal meters (200 linear feet) of backfill.

	
	
	Buildings Slabs on Grade: One test per lift for each increment or faction of 93 square meters (1000 s.f.)

	
	
	Areas enclosed by grade beams, compacted with power driven hand operated compactors:  One test per lift for each increment or fraction of 46 square meters (500 s.f.)

	
	
	Pavements:  Two tests per lift for each increment or fraction of 1,672 square meters (2000 s.y.)

	
	
	Other Structures:  One test per lift for each increment or fraction of 61 lineal meters (200 linear feet) of backfill.

	
	Lab Density3/
	One test initially per each type of material or blended material and one every 10 field density tests.

	
	Gradation1/
	One test per each type of material or blended material and one every 10 field density tests.

	Subbase and Base
	Gradation1/(including .02 mm particles size limits.
	1 sample for every 3,345 square meters (4,000 sy.)

	
	In-Place Density2/  12/
	1 sample every 1,672 square meters (2,000 sy.) 

	
	Moisture-Density Relationship3/
	1 initially and every 20 density tests.

	Subgrade, Subbase, and Base for Rigid and Flexible

Airfield Pavements and Heliports

	Subgrade and Fill or Embankment
	In-Place Density12/
	1 every 4,181 square meters (5,000 sy) (subgrade)

	
	
	1 every 1,911 cubic meters (2,500 cy) and 1 for each type of material or an apparent change in moisture. (Fill or embankment)

	
	Moisture-Density Relationship
	1 every 20 density tests or if material type changes.

	
	Gradation1/
	1 every moisture-density test.

	
	Moisture
	1 for every density test.

	
	Atterberg Limit
	1 for every moisture-density test.

	Subbase and Base Material
	In-Place Density12/
	1 every 1,529 cubic meters (2,000 cy) per lift (1 per day min.).

	
	Gradation (and Fractured Faces if applicable)1/
	1 every 2 inplace density tests.

	
	Moisture-Density Relationship
	1 every 20 density tests.

	
	Moisture
	1 for every density test.

	Asphaltic and Portland Cement Concrete for Airfields
(See specifications for testing requirement)

	Asphaltic Concrete and Pavements  (Non airfield)

	Asphaltic concrete 
	Marshall method Test
	1 test per day minimum and 1 per 907,200 kilograms (1,000 tons) thereafter.

	
	Specific Gravity
	 per each Marshall Test.

	
	Extraction
	1 test for each Marshall Method.

	
	Gradation5/
	1 per each extraction test.

	
	Fracture faces5/
	1 per each extraction test.

	Cored or sawed specimens
	Perform complete test (thickness, in-place density and bulk specific gravity) on each cored or sawed sample.12/
	Take 1 set of 3 cored sawed specimens for each 836 square meters (1,000 square yards) or fraction thereof.

One specimen shall be taken from longitudinal joint or from transverse joint. 

	
	
	

	Portland Cement Concrete (Non airfield)


	Coarse and Fine Aggregate7/
	Moisture, specific gravity and absorption8/
	1 initially.

	
	Gradation and fineness modules
	1 every 191 cubic meters (250 cy) of concrete.

	
	Moisture, specific gravity and absorption8/
	(same as coarse aggregate).



	
	
	

	Concrete
	Slump
	Conduct test every day of placement and for every 19 cubic meters (25 cy) and more frequently if batching appears inconsistent.  Conduct with strength tests.

	
	Entrained Air
	Conduct with slump test.

	
	Ambient and concrete temperatures
	Conduct with slump tests.

	
	Unit weight, yield,

and water cement ratio
	Conduct with strength tests.  Check unit weight and adjust aggregate weights to ensure proper yield.

	
	Flexural strength

and evaluation
	When specified for slabs on grade or for concrete pavements, take one set of 6 beams every 76 cubic meters (100 cy) of concrete with a minimum of 1 set per day.  Two beams shall be tested at 7 days, two at 28 days, and two at 90 days.



	
	Compressive strength
	One set of 3 cylinders per day and every 76 cubic meters (100 cy) for each class of structural concrete.  Test one cylinder at 7 days and two at 28 days.  Additional field cure cylinders shall be made when insitu strengths are required to be known.

	
	
	

	Vibrators
	Frequency and amplitude
	Check frequency and amplitude initially and any time vibration is questionable.

	
	
	

	
	     Masonry
	

	Concrete Masonry Units9/
	Dry shrinkage10/
	1 set of 3 per 10,000 units and manufacturers certification and test report.

	
	Airdry condition11/
	Same as dry shrinkage.

	
	Absorption
	   "    "   "      "

	
	Compressive strength
	   "    "   "      "

	
	Unit Weight
	   "    "   "      "

	
	
	

	Mortar and grout
	Compressive Strength
	1 set of 3, every 2,000 units (1 test at 7 days and 2 tests at 28 days).


NOTES:

  1/All acceptance tests shall be conducted from in-place samples.

  2/Additional tests shall be conducted when variations occur due to the contractors operations, weather conditions, site conditions, etc.

  3/Classification (ASTM D-2487), moisture contents, Atterberg limits and specific gravity tests shall be conducted for each compaction test if

applicable.

  4/Materials to be submitted only upon request by the Contracting Officer.

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

  6/Increase quantities by 50 percent for Paving mixes and by 100 percent for Government testing of admixtures.  Include standard deviation for similar mixes from the intended batch plant and data from a minimum of 30 tests, if available.  Refer to ACI 214.

  7/A petrographic report for aggregate is required with the sample for source approval.  If the total amount of all types of concrete is less than 153 cubic meters (200 c.y.) service records from three separate structures in similar environments which used the aggregates may substitute for the petrographic report.

  8/Aggregate moisture tests are to be conducted in conjunction with concrete strength tests for w/c calculations.

  9/For less than 1,000 units, the above test may be waived at the discretion of the Contracting Officer and acceptance based on manufacturers certification

and test report.

  10/Additional tests shall be performed when changes are made either in the manufacturing processes or in materials used in the production of the masonry

units.

  11/If adequate storage protection is not provided at the jobsite, additional tests shall be made to determine that the allowable moisture condition has not been exceeded before the blocks can be placed in the structure.

  12/The nuclear densometer, if properly calibrated, may be used but only in addition to the required testing frequency and procedures using sandcones.  The densometer shall be calibrated and is recommended for use when the time for complete results becomes critical.

(sample of typical Contractor's Daily Report) 

DAILY CONSTRUCTION QUALITY CONTROL REPORT

Contract Number: ______________________  Date: __________  Rpt. No.____________

Contract Title: ______________________________  Location: ____________________

Weather:  Clear __   P. Cloudy __  Cloudy __  Rainfall __ (__% of workday)

Temperature during workday:   High ____ degrees F.  Low ___ degrees F.

1.  WORK PERFORMED BY CONTRACTOR/SUBCONTRACTOR(S):

Contractor Name               No. of Workers   Crafts/Hours                         Work performed

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ ______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

2. EQUIPMENT DATA:

Type, Size, Etc.                             Owned/Rented              Hours Used            Hours Standby
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

3.  QUALITY CONTROL INSPECTIONS AND RESULTS: (Include a description of preparatory, initial, and/or follow up inspections or meetings; check of subcontractors work and materials delivered to the site compared to submittals and/or specifications; comments on the proper storage of materials; include comments on corrective actions to be taken):

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

4.  QUALITY CONTROL TESTING AND RESULTS (comment on tests and attach test reports):

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

5.  DAILY SAFETY INSPECTIONS (Include comments on new hazards to be added to the Hazard Analysis and corrective action of any safety issues):

______________________________________________________________________________

______________________________________________________________________________

6.  REMARKS (Include conversations with or instructions from the Government representatives; delays of any kind that are impacting the job; conflicts in the contract documents; comments on change orders; environmental considerations; etc.):

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

CONTRACTOR'S VERIFICATION: The above report is complete and correct.  All material, equipment used, and work performed during this reporting period are in compliance with the contract documents except as noted above.

                                      ___________________________________

                                       CONTRACTOR QC REPRESENTATIVE

(Sample of Typical Contractor's Test Report)

TEST REPORT

STRUCTURE OR BUILDING ______________

CONTRACT NO. ______________

DESCRIPTION OF ITEM, SYSTEM, OR PART OF SYSTEM TESTED: ______________________________________________________________________________

______________________________________________________________________________

DESCRIPTION OF TEST:  ______________________________________________________

______________________________________________________________________________

______________________________________________________________________________

NAME AND TITLE OF PERSON IN CHARGE OF PERFORMING TESTS FOR THE CONTRACTOR:

NAME__________________________

TITLE__________________________

SIGNATURE______________________

I HEREBY CERTIFY THAT THE ABOVE DESCRIBED ITEM, SYSTEM, OR PART OF SYSTEM HAS BEEN TESTED AS INDICATED ABOVE AND FOUND TO BE ENTIRELY SATISFACTORY AS REQUIRED IN THE CONTRACT SPECIFICATIONS.

                                         SIGNATURE OF CONTRACTOR


                                  QUALITY CONTROL INSPECTOR______________________
                                                                                   DATE______________________
REMARKS _____________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

END OF SECTION 
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