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SECTION 01410 - TESTING LABORATORY SERVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

Drawings and general provisions of Contract, including General and Supplementary
Conditions and other Division-1 Specification Sections apply to work specified in this
Section.

1.2 PROCEDURE

A. Owner's Testing Laboratory: An independent testing laboratory will be selected by the
Owner or his representative to inspect and test the materials and methods of
construction as hereinafter specified for compliance with the specification
requirements of the Contract Documents and to perform such other specialized
technical services as may be required by the Owner or his representative.

Special Inspection (Threshold Inspection) as required by Chapters 471 and 553 of the
Florida Statutes are not included in this section and are to be provided (if required)
separately.

B. Contractor's Testing Laboratory: The Contractor shall provide the services of an
independent testing laboratory acceptable to the Architect/Engineer to perform
specified design testing and certification testing services.  Inspections or testing
performed as part of the Contractor's operations shall be included as part of the Work.
Employment of a testing laboratory shall in no way relieve the Contractor of his
obligation to perform the work in accordance with the Contract Documents.

1.3 QUALIFICATIONS OF TESTING LABORATORY (OWNER'S AND CONTRACTOR'S)

A. The Testing Laboratory selected shall meet the basic requirements of ASTM E329
"Standard of Recommended Practice for Inspection and Testing Agencies for
Concrete and Steel as Used in Construction".

B. The Testing Laboratory selected shall meet "Recommended Requirements for
Independent Laboratory Qualification", latest edition, as published by the American
Council of Independent Laboratories.

C. Testing machines shall be calibrated at intervals not exceeding 12 months by devices
of accuracy traceable to the National Bureau of Standards or accepted values of
natural physical constants.

D. Tests and inspections shall be conducted in accordance with specified requirements,
and if not specified, in accordance with the applicable standards of the American
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Society for Testing and Materials or other recognized and accepted authorities in the
field.

1.4 AUTHORITIES AND DUTIES OF THE LABORATORY

A. Attending Preconstruction Conferences: The Owner's Testing Laboratory shall obtain
and review the project plans and specifications with the Architect and Engineer as
soon as possible prior to the start of construction.  The Owner's Laboratory shall
attend preconstruction conferences with the Architect, Engineer, Project Manager,
General Contractor, and Material Suppliers as required to coordinate materials
inspection and testing requirements with the planned construction schedule.  The
Owner's Laboratory will participate in such conferences throughout the course of the
project.

B. Outline Testing Program: The Owner's Testing Laboratory shall be responsible for
outlining a written detailed testing program conforming to the requirements as
specified in the Contract Documents and in consultation with the Owner, Architect, and
Engineer.  The testing program shall contain an outline of inspections and tests to be
performed with reference to applicable sections of the specifications or drawings and a
list of personnel assigned to each portion of the work.  Such testing program shall be
submitted to the Owner, Architect, and Engineer five weeks in advance of the start of
construction so as not to delay the start of construction.

C. Cooperation with Design Team: The Laboratory shall cooperate with the Architect,
Engineer, and Contractor and provide qualified personnel promptly on notice.

D. The Laboratory shall perform the required inspections, sampling, and testing of
materials as specified under each section and observe methods of construction for
compliance with the requirements of the Contract Documents.

E. Notification of Deficiencies in the Work: The Laboratory shall notify the Architect,
Engineer, and Contractor first by telephone and then in writing of observed
irregularities and deficiencies of the work and other conditions not in compliance with
the requirements of the Contract Documents.

F. Reports:

1. Information on Reports: The Laboratory shall submit copies of all reports of
inspections and tests promptly and directly to the parties named below.  All
reports shall contain at least the following information:

a. Project Name
b. Date report issued
c. Testing Laboratory name and address
d. Name and signature of inspector
e. Date of inspection and sampling
f. Date of test
g. Identification of product and Specification section
h. Location in the project
i. Identification of inspection or test
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j. Record of weather conditions and temperature (if applicable)
k. Results of test regarding compliance with Contract Documents

2. Copies: The Laboratory shall send certified copies of test and inspection
reports to the following parties:

a. 2 copies to the Owner or his representative
b. 2 copies to the General Contractor
c. 1 copy to the Architect
d. 1 copy to the Engineer of responsibility
e. 1 copy to the Supplier of the material tested

G. Accounting: The Testing Laboratory shall be responsible for separating and billing
costs attributed to the Owner and costs attributed to the Contractor.

H. Obtaining Product and Material Certifications: The Testing Laboratory shall be
responsible for obtaining all product and material certifications from manufacturers
and suppliers as specified in the Specifications.

I. Limitations of Authority: The Testing Laboratory is not authorized to revoke, alter,
relax, enlarge upon, or release any requirements of the Specifications or to approve or
accept any portion of the work or to perform any duties of the General Contractor and
his Subcontractors.

1.5 CONTRACTORS RESPONSIBILITY

A. Cooperation with Design Team: The Contractor shall cooperate with laboratory
personnel, provide access to the work, and to manufacturers operations.

B. Furnishing Samples: The Contractor shall provide to the laboratory representative,
samples of materials proposed for use in the work in quantities sufficient for accurate
testing as specified.

C. Furnishing Casual Labor, Equipment and Facilities: The Contractor shall furnish
casual labor, equipment, and facilities as required for sampling and testing by the
laboratory and otherwise facilitate all required inspections and tests.

D. Advance Notice: The Contractor shall be responsible for notifying the Testing
Laboratory sufficiently in advance of operations to allow for assignment of personnel
and scheduling of tests.

E. Payment for Substitution Testing: The Contractor shall arrange with the Testing
Laboratory and pay for any additional samples and tests above those required by the
Contract Documents as requested by the Contractor for his convenience in performing
the work.

F. Payment for Retesting: The Contractor shall pay for any additional inspections,
sampling, testing, and retesting as required when initial tests indicate work does not
comply with the requirements of the Contract Documents.

G. Payment by Contractor: The Contractor shall furnish and pay for the following items:
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1. Soil survey of the location of borrow soil materials, samples of existing soil
materials, and delivery to the Testing Laboratory.

2. Concrete mix designs as prepared by his concrete supplier or by his Testing
Laboratory.

3. Concrete coring, tests of below strength concrete, and load tests, if ordered by
the Owner, Architect, or Engineer.

4. Certification of welders.
5. Tests, samples, and mock-ups of substitute material where the substitution is

requested by the Contractor and the tests are necessary in the opinion of the
Owner, Architect or Engineer to establish equality with specified items.

   6. Any other tests when such costs are required by the Contract Documents to
be paid by the Contractor.

H. Notification of Source Change: The Contractor shall be responsible for notifying the
Owner, Architect, Engineer, and Testing Laboratory when the source of any material is
changed after the original tests or inspections have been made.

I. Tests for Suspected Deficient Work: If in the opinion of the Owner, Architect, or
Engineer any of the work of the Contractor is not satisfactory, the Contractor shall
make all tests that the Owner, Architect, or Engineer deem advisable to determine its
proper construction.  The Owner shall pay all costs if the tests prove the questioned
work to be satisfactory.

1.6 PAYMENT OF TESTING LABORATORY

The Owner will pay for the initial Laboratory services for testing of materials for
compliance with the requirements of the Contract Documents.  The Contractor will pay
for testing and retesting of materials that do not comply with the requirements of the
Contract Documents and all other items as specified in these Specifications.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCOPE OF WORK

The work to be performed by the Testing Laboratory shall be as specified in this
Section of the Specification and as determined in meetings with the Owner, Architect,
and Engineer.

3.2 EARTHWORK
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A. Tests of Proposed Fill Material: The Contractor's Testing Laboratory shall conduct a
survey of the Contractor's proposed location of borrow soil materials and shall
establish the suitability of any proposed fill material by determining the required
engineering properties.  Soil tests shall include soil classification by the Atterberg Limit
Tests ASTM D4138, and grain size determination by ASTM D422 "Particle Size
Analysis of Soils".

B. Moisture Density Relationship for Natural and Fill Materials: The Contractor's Testing
Laboratory shall provide one optimum moisture density curve for each type of soil,
natural, imported fill, or on-site fill, encountered in subgrade and fills under building
slabs and paved areas.  Curves shall be generated in accordance with ASTM D1557
"Test Methods for Moisture Density Relationships of Soils and Soil Aggregate
Mixtures".

C. Quality Control Testing Required During Construction:

1. Inspection of Subgrade and Fill: The Owner's Testing Laboratory shall inspect
and approve the following subgrades and fill layers before further construction
work is performed thereon:

a. Paved Areas and Building Slab Subgrade:  Make at least one field
density test of the natural subgrade for every 2500 square feet of paved
area or building slab but in no case less than three tests.  In each
compacted fill layer or lift, make one field density test for every 2500
square feet of building slab or paved area but in no case less than three
tests.

b. Foundation Wall Backfill:  Make at least one field density test for each
200 lineal feet of wall with a minimum of 4 tests for each basement wall
around the perimeter of the building and a minimum of one test for every
other type of foundation wall on the site.  Tests shall be at random
locations and elevations for each wall.

c. Subgrade Beneath Column and Wall Footings:  Make at least one field
density test for each column footing and one for each twenty-five lineal
feet of wall or fraction thereof.

2. Field Density Tests: Field Density Tests shall be run according to ASTM
D1556 "Density of Soil in Place by the Sand Core Method", ASTM D2167
"Density of Soil in Place by the Rubber Balloon Method" or ASTM D2922
"Density of Soil and Soil Aggregate in Place by Nuclear Methods" as
applicable.

3. Acceptance Criteria: The results of field density tests by the Owner's Testing
Laboratory will be considered satisfactory if the average of any three
consecutive tests has a value not greater than 2 percent below the required
density.

4. Report Copies: The Testing Laboratory shall submit all moisture density
curves and results of field density tests to the parties specified earlier in this
section.

5. Additional Testing: If reports by the Owner's Testing Laboratory indicate field
densities lower than specified above, additional tests will be run by the
Owner's Testing Laboratory with at least the frequencies scheduled above on
recompacted fill and/or natural subgrade.  The Testing Laboratory shall notify
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the Contractor on a timely basis for any required retesting so as not to delay
the work.  The costs of such tests shall be borne by the Contractor.

D. Inspection by the Geotechnical Engineer: The Geotechnical Engineer shall provide
inspection service of the following items prior to pouring and placing foundation
concrete:

1. Spread (Dug) Footing Subgrade
2. Mat Subgrade

Such inspection shall verify that field conditions are consistent with soil report
test results and that the foundation is being installed in the proper soil strata at
the proper elevation.  The Geotechnical Engineer shall submit written field
inspection reports promptly after inspection to all parties listed above and
report his findings after each inspection by telephone to the Engineer.  Refer
to requirements in foundation section as previously described.

3.3 REINFORCING STEEL

A. Visual Inspection: Unless the project has a Special Inspector, the Owner’s Testing
Laboratory shall inspect the shipment to determine the following:

1. The bars should be free from injurious defects and shall have a workman-like
finish.

2. Deformations shall be of the proper sizes, shapes, and spacing as detailed in
ASTM A-615.

3. The bars shall not have excessive rust and/or pelting.
4. The bars shall not have any unusual twists or bends.

3.4 CONCRETE MATERIALS AND POURED IN PLACE CONCRETE

A. Portland Cement: Portland Cement shall be tested by the Contractor's Testing
Laboratory for compliance with the requirements of ASTM C150.

1. Mill Certificates: Mill certificates certifying that the cement has been tested and
meets the requirements of the Specifications will be acceptable as test results,
provided the cement proposed for use can be identified with test lots.  Mill
certificates shall be submitted by the Contractor prior to use of any such
material.

B. Aggregates:

1. The Contractor's Testing Laboratory shall verify that concrete aggregates
proposed for use conform to one of the following specifications:

a. ASTM C33 "Specification for Concrete Aggregates"
b. ASTM C330 "Specification for Lightweight Aggregates for Structural

Concrete"

C. Concrete Mix Designs: The Contractor shall submit for approval by the Engineer and
Owner's Testing Laboratory at least 15 days prior to the start of construction, concrete
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mix designs for each class of concrete indicated on the structural drawings and in the
Specifications.  The Contractor shall not begin work until the applicable mix design has
been approved.

1. The Contractor acting in conjunction with his Concrete Supplier and his
Testing Laboratory shall submit in writing with his mix designs, whether the
concrete is to be proportioned by either of the following methods as outlined in
ACI 318:

a. Field Experience Method
b. Laboratory Trial Batch Method

When field experience methods are used to select concrete proportions,
establish proportions as specified in ACI 301 and ACI 211.  When Laboratory
trial batches are used to select concrete proportions, the procedure as
outlined in ACI 318 shall be followed.  Prepare test specimens in accordance
with ASTM C192 and conduct strength tests in accordance with ASTM C39.

2. Required types of concrete and compressive strengths shall be as indicated
on the Structural Drawings and as specified in the various sections of the
Specifications.

3. All mix designs shall state the following information:

a. Mix design number or code designation by which the Contractor shall
order the concrete from the Supplier

b. Structural member for which the concrete is designed (i.e. columns,
shear walls, footings, etc.)

c. Type of concrete whether normal weight or lightweight
d. 28 day compressive strength
e. Aggregate type, source, size, gradation, fineness modulus
f. Cement type and brand
g. Fly ash type and brand (if any)
h. Admixtures including air entrainment, water reducers, accelerators, and

retarders
i. Slump
j. Proportions of each material used
k. Water cement ratio and maximum allowable water content
l. Method by which the concrete is intended to be placed (bucket, chute, or

pump)

4. Concrete Suppliers Record of Quality Control: The concrete supplier's past
record of quality control shall be used in the design of the concrete mixes to
determine the amount by which the average concrete strength fcr should
exceed the specified strength f'c as outlined in ACI 318.  If a suitable record of
test results is not available, the average strength must exceed the design
strength by 1200 PSI as specified in ACI 318.  After sufficient data becomes
available from the job, the statistical methods of ACI 214 may be used to
reduce the amount by which the average strength must exceed f'c as outlined
in ACI 318.

5. Admixtures:
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a. Admixtures to be used in concrete shall be subject to the approval of the
Engineer and Owner's Testing Laboratory.

b. Quantities of admixtures to be used shall be in strict accordance with the
manufacturers instructions.

c. Admixtures containing chloride ions shall not be used in prestressed
concrete, in concrete containing galvanized or aluminum embedments, or
in metal deck floors or roofs.

d. Air entraining admixtures shall conform to "Specification for Air Entraining
Admixtures for Concrete" ASTM C260.

e. Water reducing admixtures, retarding admixtures, accelerating
admixtures, water reducing and retarding admixtures, and water reducing
and accelerating admixtures shall conform to "Specification for Chemical
Admixtures for Concrete" ASTM C494.

f. Fly ash or other pozzolons, used as admixtures, shall conform to
"Specification for Fly Ash and Raw or Calcined Natural Pozzolons for use
in Portland Cement Concrete" ASTM C618.  Obtain mill test reports for
approval.

g. Use amounts of admixtures as recommended by the manufacturer for
climatic conditions prevailing at the time of placing.  Adjust quantities of
admixtures as required to maintain quality control.

6. Slump Limits: Unless shown otherwise on the structural drawings, proportion
and design mixes to result in concrete slump at the point of placement as
follows:

a. Ramps and Sloping surfaces 3" TO 5"
b. Foundation concrete        4" TO 6”
c. All other concrete         3” TO 5”

When increased workability, pumpability, lower water-cement ratio, shrinkage
reduction, or permeability reduction is required, then a superplasticizer
admixture shall be considered for use.  The maximum slump with the use of
superplasticizers shall be 8 inches unless approved otherwise by the
Architect/Engineer and Owner's Testing Laboratory.

Any deviation from these values (such as concrete design to be pumped) shall
be submitted to the Engineer and Owner's Testing Laboratory for approval.

7. Adjustments of Concrete Mixes: Mix design adjustments may be requested by
the Contractor when characteristics of materials, job conditions, weather, test
results, or other circumstances warrrant.  Such mix design adjustments shall
be provided at no additional cost to the Owner.  Any adjustments in approved
mix designs including changes in admixtures shall be submitted in writing to
the Engineer and Owner's Testing Laboratory for approval prior to field use.

8. Shrinkage: All concrete shall be proportioned for a maximum allowable unit
shrinkage of 0.03% at 28 days as determined by ASTM C 157.

   9. Chloride Ion Content: A written submittal shall be made with each mix design
proposed for use on the project that the chloride ion content from all
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ingredients including admixtures will not exceed the limits specified in the
Cast-In-Place section of the Specifications.

D. Concrete Test Cylinders by the Owner's Testing Laboratory:

1. Molding and Testing: Cylinders for strength tests shall be molded and
Laboratory cured in accordance with ASTM C31 "Method of Making and
Curing Concrete Test Cylinders in the Field" and tested in accordance with
ASTM C39 "Method of Testing for Compressive Strength of Cylindrical
Concrete Specimens".

2. Field Samples: Field samples for strength tests shall be taken in accordance
with ASTM C172 "Method of Sampling Fresh Concrete".

3. Frequency of Testing: Each set of test cylinders shall consist of a minimum of
four standard test cylinders.  A set of test cylinders shall be made according to
the following frequency guidelines:

a. One set for each class of concrete taken not less than once a day.
b. Mat Foundation:  One set for each 250 cubic yards or fraction thereof.
c. Piers:  One set for each 50 cubic yards or fraction thereof.
d. Underreamed Footings:  One set for each 50 cubic yards or fraction

thereof.
e. Piles:  One set for each 50 cubic yards or fraction thereof but not less

than one set for each pile group under each column or wall.
f. Retaining Walls:  One set for each 150 cubic yards.
g. Spread Footings:  One set for each 50 cubic yards or fraction thereof.
h. Floors:  One set for each 150 cubic yards or fraction thereof but not less

than one set for each 5000 square foot of floor area.
i. Columns:  One set for each 50 cubic yards or fraction thereof with a

minimum of 2 sets per floor.
j. All Other Concrete:  A minimum of one set for each 150 cubic yards or

fraction thereof.
k. No more than one set of cylinders at a time shall be made from any

single truck.
l. If the total volume of concrete is such that the frequency of testing as

specified above would provide less than five strength tests for a given
class of concrete, tests shall be made from at least five randomly
selected batches or from each batch if fewer than five batches are used.

m. The above frequencies assume that one batch plant will be used for each
pour.  If more than one batch plant is used, the frequencies cited above
shall apply for each plant used.

The cylinders shall be numbered, dated, and the point of concrete placement
in the building recorded.  Of the four cylinders per set break one at seven
days, two at 28 days, and one automatically at 56 days only if either 28 day
cylinder break is below required strength.

4. Additional Cylinder for Floor Form Stripping: One additional cylinder per set
will be required for formed slab and pan joist floors for the purpose of
evaluating the concrete strength at the time of form stripping.  This cylinder
shall be stored on the floor where form removal is to occur under the same
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exposure conditions as the floor concrete.  The cylinder shall be cured under
field conditions in accordance with ASTM C31 "Method of Making and Curing
Concrete Test Specimens in the Field".  Field cured test cylinders shall be
molded at the same time and from the same samples as Laboratory cured test
specimens.  The cylinder shall be broken at the time of form removal as
directed by the Contractor.

5. Cylinder Storage Box: The Contractor shall be responsible for providing a
protected concrete cylinder storage box at a point on the job site mutually
agreeable with the Testing Laboratory for the purpose of storing concrete
cylinders until they are transported to the Laboratory.

6. Transporting Cylinders: The Owner's Testing Laboratory shall be responsible
for transporting the cylinders to the Laboratory in a protected environment
such that no damage or ill effect will occur to the concrete cylinders.

7. Information on Concrete Test Reports: The Owner's Testing Laboratory shall
make and distribute concrete test reports after each job cylinder is broken.
Such reports shall contain the following information:

a. Truck number and ticket number
b. Concrete Batch Plant
c. Mix design number
d. Accurate location of pour in the structure
e. Strength requirement
f. Date cylinders made and broken
g. Technician making cylinders
h. Concrete temperature at placing
i. Air temperature at point of placement in the structure
j. Amount of water added to the truck at the batch plant and at the site and

whether it exceeds the amount allowed by the mix design
k. Slump
l. Unit weight
m. Air content
n. Cylinder compressive strengths with type of failure if concrete does not

meet Specification requirements.  Seven day breaks are to be flagged if
they are less than 60% of the required 28 day strength.  28 day breaks
are to be flagged if either cylinder fails to meet Specification
requirements.

E. Other Required Tests of Concrete by the Owner's Testing Laboratory (unless noted
otherwise):

1. Slump Tests: Slump Tests (ASTM C143) shall be made at the beginning of
concrete placement for each batch plant and for each set of test cylinders
made.

2. Air Entrainment: Air entrainment (ASTM C233) tests shall be made at the
same time slump tests are made as cited above.

3. Concrete Temperature: Concrete temperature at placement shall be
measured at the same time slump tests are made as cited above.

4. Chloride Ions: The Contractor shall have his testing laboratory verify in a
written submittal with the mix designs that no soluble chloride ions exist in the
concrete mix.
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F. Evaluation and Acceptance of Concrete:

1. Strength Test: A strength test shall be defined as the average strength of two
28 day cylinder breaks from each set of cylinders.

2. Quality Control Charts and Logs: The Owner's Testing Laboratory shall keep
the following quality control logs and charts for each class of concrete
containing more than 2,000 cubic yards.  The records shall be kept for each
batch plant and submitted on a weekly basis with cylinder test reports:

a. Number of 28 day strength tests made to date.
b. 28 day strength test results containing the average of all strength tests to

date, the high test result, the low test result, the standard deviation, and
the coefficient of variation.

c. Number of tests under specified 28 day strength.
d. A histogram plotting the number of 28 day cylinders versus compressive

strength.
e. Quality control chart plotting compressive strength test results for each

test.
f. Quality control chart plotting moving average for strength where each

point plotted is the average strength of three previous test results.
g. Quality control chart plotting moving average for range where each point

plotted is the average of 10 previous ranges.

3. Acceptance Criteria: The strength level of an individual class of concrete shall
be considered satisfactory if both of the following requirements are met:

a. The average of all sets of three consecutive strength tests equal or
exceed the required f'c.

b. No individual strength test (average of two 28 day cylinder breaks) falls
below the required f'c by more than 500 PSI.

If either of the above requirements is not met, the Testing Laboratory shall
immediately notify the Engineer by telephone.  Steps shall immediately be
taken to increase the average of subsequent strength tests.

G. Investigation of Low Strength Concrete Test Results:

1. Contractor Responsibility for Low Strength Concrete: If any strength test of
Laboratory cured cylinders falls below the required f'c by more than 500 psi,
the Contractor shall take steps immediately to assure that the load carrying
capacity of the structure is not jeopardized.

2. Nondestructive Field Tests: The Owner's Testing Laboratory shall under the
direction of the Engineer perform nondestructive field tests of the concrete in
question using Swiss Hammer, Windsor Probe, or other appropriate methods
as approved by the Engineer and report the results in the same manner as for
cylinder test reports.

3. Core Tests: If the likelihood of low strength concrete is confirmed and
computations indicate that the load carrying capacity of the structure has been
significantly reduced, tests of cores by the Owner's Testing Laboratory, drilled
from the area in question under the direction of the Engineer, will be required
in accordance with ASTM C42 "Method of Obtaining and Testing Drilled Cores
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and Sawed Beams of Concrete".  In such case, three cores shall be taken for
each strength test more than 500 PSI below required f'c.  If concrete in the
structure will be dry under service conditions, cores shall be air dried
(temperature 60° to 80°F, relative humidity less than 60 percent) for 7 days
before test and shall be tested dry.  If concrete in the structure will be more
than superficially wet under service conditions, cores shall be immersed in
water for at least 48 hours and tested wet.  The Contractor shall fill all holes
made by drilling cores with an approved drypack concrete.

4. Acceptance Criteria for Core Tests: Concrete in an area represented by core
tests shall be considered structurally adequate if the average of three cores is
equal to at least 85% of f'c and if no single core is less than 75% of f'c.  If
approved by the Engineer, locations of erratic core strengths may be retested
to check testing accuracy.

5. Cost of Investigations for Low Strength Concrete: The costs of all
investigations of low strength concrete shall be borne by the Contractor.

H. Job Site Inspection: The scope of the work to be performed by the inspector on the
jobsite shall be as follows:

1. Verify that air temperatures at the point of placement in the structure are
within acceptable limits defined above prior to ordering of concrete by the
Contractor.

2. Inspect concrete upon arrival to verify that the proper concrete mix number,
type of concrete, and concrete strength is being placed at the proper location.

3. Inspect plastic concrete upon arrival at the jobsite to verify proper batching.
Observe mix consistency and adding of water as required to achieve target
slumps in mix designs.  Record the amount of water added and note if it
exceeds that allowed in the mix design.  The responsibility for adding water to
trucks at the job site shall rest only with the Contractor's designated
representative.  The Contractor is responsible that all concrete placed in the
field is in conformance to the Contract Documents.

4. Obtain concrete test cylinders.
5. Perform slump tests and air entrainment tests.
6. Record information for concrete test reports.
7. Verify that all concrete being placed meets job Specifications.  Report

concrete not meeting the specified requirements and immediately notify the
Contractor, Batch Plant Inspector, Architect, Engineer, and Owner.

8. Pick up and transport to Laboratory, cylinders cast the previous day.
9. Check concrete placing techniques to determine that concrete deposited is

uniform and that vertical drop does not exceed six feet.
10. The job site inspector shall report any irregularities that occur in the concrete

at the job site or test results to the Contractor, Architect, Owner, and Engineer.

I. Causes for Rejection of Concrete: The Contractor shall reject all concrete delivered to
the site for any of the following reasons:

1. Wrong class of concrete (incorrect mix design number).
2. Concrete with temperatures exceeding 95°F may not be placed in the

structure.
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3. Air contents outside the limits specified in the mix designs.
4. Slumps outside the limits specified in the mix designs.
5. Excessive Age: Concrete shall be discharged within 90 minutes of plant

departure or before it begins to set if sooner than 90 minutes unless approved
by the Laboratory job inspector or other duly appointed representative.

The Contractor is responsible that all concrete placed in the field is in
conformance to the Contract Documents.

J. Concrete Batch Trip Tickets: All concrete batch trip tickets shall be collected and
retained by the Contractor.  Compressive strength, slump, air, and temperature tests
shall be identified by reference to a particular trip ticket.  All tickets shall contain the
information specified in ASTM C 94.  Each ticket shall also show the amount of water
that may be added in the field for the entire batch that will not exceed the specified
water cement ratio for the design mix.  The Contractor and Owner's Testing
Laboratory shall immediately notify the Architect/Engineer and each other of tickets
not meeting the criteria specified.

3.5 STRUCTURAL STEEL

A. Contract Obligations:

1. Owner Responsibility: The Owner shall pay for all initial shop and field
inspections and tests as required during the fabrication and erection of the
structural steel.

2. Contractor Responsibility: The Contractor shall pay for and arrange with the
Owner's Testing Laboratory for the certification of all shop and field welders.
Each bolting crew and welder shall be assigned an identifying symbol or mark
and all shop and field connections shall be so identified so that the inspector
can refer back to the person or crew performing the work.  The costs of all
retesting of material or workmanship not in conformance with the Contract
Documents shall be borne by the Contractor.  The Fabricator and Erector shall
provide the Laboratory inspector with access to all places where work is being
done.  A minimum of 24 hours notification shall be given prior to
commencement of work.  The Contractor shall provide the Testing Laboratory
with the following:

a. A complete set of Architect/Engineer reviewed shop and erection
drawings including all revisions and addenda.

b. Cutting lists, order sheets, material bills, shipping bills and mill test
reports.

c. Information as to time and place of all rollings and shipment of material to
shops.

d. Representative sample pieces requested for testing.
e. Full and ample means and assistance for testing all material.
f. Proper facilities, including scaffolding, temporary work platforms, hoisting

facilities, etc., for inspection of the work in the mills, shop and field.

3. Testing Laboratory Responsibility: Inspection of field work shall be completed
promptly so that corrections can be made without delaying the progress of the
work.  Inspections shall be performed by qualified technicians with a minimum
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of two years experience in structural steel testing and inspection.  All
inspection personnel shall be certified in accordance with AWS QC-1.

The Testing Laboratory shall provide test reports of all shop and field
inspections.  All test reports shall indicate types and locations of all defects
found during inspection, the measures required and performed to correct such
defects, statements of final approval of all welding and bolting of shop and
field connections, and other fabrication and erection data pertinent to the safe
and proper welding and bolting of shop and field connections.  In addition to
the parties listed in this Specification the Fabricator and Erector shall receive
copies of all test reports.

4. Rejection of Material or Workmanship: The Owner, Architect, Engineer, and
Testing Laboratory reserve the right to reject any material or workmanship not
in conformance with the Contract Documents at any time during the progress
of the work.  However, this provision does not allow waiving the obligation for
timely, in sequence inspections.

B. Field Inspections and Tests: The Owner's Testing Laboratory shall provide inspection
in the field for a period of time as determined in consultation with the Architect, Owner,
and Engineer prior to the start of erection in a timely manner so as to not delay the
start of erection.  The following tests and inspections shall be made:

1. Obtain the planned erection procedure, and review with the Erectors
supervisory personnel.

2. Check the installation of base plates for proper leveling, grout type, and grout
application.

3. Verify field welding procedures and obtain welder certificates.
4. Check steel as received in the field for possible shipping damage,

workmanship, and piece marking.
5. Check plumbness and frame alignment as erection progresses.
6. Check required camber of floor beams.
7. Check joint preparation and fit up, backing strips, and runout plates for welded

moment connections and column splices.
8. Check preheating to assure proper temperature, uniformity, and thoroughness

through the full material thickness.
9. Review welding sequence.

  10. Visually inspect all field welding for size, length, and quality.
   11. Perform nondestructive examination services for various weldments of field

erection determined in consultation with the Structural Engineer prior to the
start of erection.  The Laboratory shall furnish a qualified technician with the
necessary equipment to perform radiographic, ultrasonic, magnetic particle, or
dye penetrant inspection as required for the item being tested.  Unless
specified otherwise, check all partial and complete penetration welds in
connections of beams, girders, columns, and braces.  Check 10% of
connections with fillet welds.  Visual inspection is required for all welds.

   12. Check calibration of impact wrenches used in field bolted connections.
   13. Check high strength friction field bolted connections according to inspection

procedures outlined in the "Specification for Structural Joints Using ASTM
A325 or A490 Bolts".  Unless specified otherwise, test 10% of the bolts, but
not less than two bolts, selected at random in each connection.  If any bolt is
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found to be improperly tightened, test all bolts in the connection.  Visually
inspect all bearing type bolts to verify that the bolts are snug tight.

   14. Visually inspect the welding of metal deck to the structure.
   15. Perform field tests on 10% of completed shear connectors in each beam

according to inspection procedures outlined in AWS D1.1.

The costs of repairing all defective welds and the costs of retesting by the
Owner's Testing Laboratory shall be borne by the Contractor.  If removal of a
backing strip is required by the Owner's Testing Laboratory to investigate a
suspected weld defect, such cost shall be borne by the Contractor.

3.6 NON-SHRINK GROUT FOR BASE PLATES, BEARING PLATES AND PRECAST
WALL PANELS

A. Compressive Strength Tests (by the Owner's Testing Laboratory): Compressive
strength of grout shall be determined by testing four cubes two inches in dimension
according to the requirements of ASTM C109 "Compressive Strength of Hydraulic
Cement Mortars".  Each strength test shall be the average of two 28 day strengths.
Test one cube at 7 days, 2 at 28 days, and one at 56 days only if either 28 day test is
low.

B. Frequency of Testing: One set of cubes (4 cubes) shall be made for every ten base
plates and bearing plates or fraction thereof but not less than one set for each day's
operation.  One set of cubes shall be made for each day's operation of grouting wall
panels.

END SECTION 01410
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