SECTION 101

PORTLAND CEMENT CONCRETE

101.1.1  GENERAL: Portland cement concrete,
prestressed concrete, post tensioned concrete, shotcrete,
gunite, and light weight structural concrete shall consist
of a mixture of Portland cement, aggregates, water, and
admixtures, proportioned, batched and delivered as
specified herein. All materials and design mixes used in
Portland cement concrete, either batched at or delivered
to a project shall be certified in accordance with the
requirements of these specifications. Each design mix
submitted and authorized for use under this Specification
shall be identified by a design mix number, unique to that
design mix. If either a change in material(s) or material
supplier(s) from that specified in the authorized design
mix occurs during a project, authorized use of the job mix
formula on the project may be canceled as directed by
the ENGINEER. A concrete design mix shall not be used
on a project without written authorization of the
ENGINEER. A design mix, upon request by a concrete
supplier, may be authorized by the OWNER for use on
OWNER and OWNER-related projects for a period of 14
months from the date of sampling of reference
aggregates in the design mix.

101.1.2 For construction and reconstruction projects
requiring portland cement concrete continuous
placement(s) equal or greater than either 100 cubic yards
of concrete per day, the CONTRACTOR shall have a full
time portland cement concrete construction supervisor on
site to direct the construction operations. The supervisor
shall be certified either as an ACI certified Concrete Field
Testing Technician Grade I, or the equivalent National
Institute for Certification of Engineering Technologies
Technician, with Specialty Concrete Work Elements
Level 182001, 82002, and Level 11 84002, 84003, 84004,
84010. The supervisor shall be identified by the
CONTRACTOR at the preplacement conference and
shall be the contact person for the ENGINEER during
concrete construction.

101.1.3 Pre-Placement Conference

A Pre-Placement Conference shall be held by the
CONTRACTOR, as directed by the ENGINEER, no later
than seven (7) calendar days prior to the start of
construction for concrete continuous placement(s) equal
or greater than either 100 cubic yards of concrete per
day. The following meeting agenda/assigned
responsibilities shall be accomplished at the conference.

I. ENGINEER/OWNER
A. Scope of the project.
B. Identify construction management team and
contact telephone numbers.
C. Review CONTRACT requirements for construction.
D. Review Quality Assurance Program.
II.CONTRACTOR
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A. Review construction schedules.
1.Placement schedules.
2.Proposed construction schedule for duration of the
project.
B. Identify construction personnel
telephone numbers.
1.Contractor Staff
2.Sub-Contractor (s)
3.Supplier (s)
4.Safety Manger
C. Present construction placement procedure plans.
1.Equipment Schedule
2.Concrete Design Mix
3.Construction methodology
4.Concrete pumping plan
5. Traffic Control Plan
6.Quality Control Plan

and contact

Ill. DISCUSSION AND COMMENT

101.2 REFERENCES

101.2.1  American Society for Testing and Materials
(Latest Edition) (ASTM)
C31 Making & Curing of Concrete Test Specimens in
the Field
C33 Specification for Concrete Aggregates
C39 Test for Compressive Strength of Cylindrical
Concrete Specimens
C42 Obtaining and Testing Drilled Cores and Sawed
Beams of Concrete
C78 Test for Flexural Strength of Concrete (Using
Simple Beam With Third-Point Loading)
C94 Specification for Ready-Mixed Concrete
C125 Definition of Terms Relating to Concrete and
Concrete Aggregates
C138 Air Content (Gravimetric), Unit Weight, and Yield
of Concrete
C143 Test for Slump of Portland Cement Concrete
specification. If required, certification
C150 Specification for Portland Cement
C172 Sampling Fresh Concrete
C173 Test for Air Content of Freshly Mixed Concrete by
the Volumetric Method
C192 Making & Curing of Concrete Test Specimens in
the Laboratory
C227 Test for Potential Alkali Reactivity of Cement-
Aggregate Combinations (Mortar Bar Method)
C231 Test for Air Content of Freshly Mixed Concrete by
the Pressure Method
C260 Specification for Air Entraining Admixtures for
Concrete
C330 Specification for Lightweight Aggregates for
Structural Concrete
C441 Test for Effectiveness of Mineral Admixtures in



Preventing Excessive Expansion of Concrete Due
to Alkali-Aggregate Reaction

C494 Specification for Chemical Admixtures in Concrete

C567 Unit Weight of Structural Lightweight Concrete

C617 Capping Cylindrical Concrete Specimens

C618 Specification for Fly Ash and Raw or Calcined
Natural Pozzolan for Use as a Mineral Admixture in
Portland Cement Concrete

C685 Specification for Concrete Made by Volumetric
Batching & Continuous Mixing

C803 Test for Penetration Resistance of Hardened
Concrete

C805 Test for Rebound Number of Hardened Concrete

D2419 Sand Equivalent Value of Soils and Fine

Aggregates

101.2.2 American Concrete Institute (Latest Editions)

ACI 211.1 Standard Practice for Selecting Proportions for
Normal, Heavyweight, and Mass Concrete
ACI 211.2 Standard Practice for Selecting Proportions for
Structural Lightweight Concrete
ACI 318-89 Building Code Requirements for Reinforced
Concrete

101.2.3 This Specification:

SECTION 337 PORTLAND CEMENT CONCRETE

PAVEMENT

SECTION 340 PORTLAND CEMENT CONCRETE
CURBS, GUTTERS, WALKS,
DRIVEWAYS, ALLEYS,

INTERSECTIONS, SLOPE PAVING, AND
MEDIAN PAVING

SECTION 346 TEXTURED CONCRETE

SECTION 349 CONCRETE CURING

SECTION 420 TRAFFIC SIGNAL AND STREET
LIGHTING CONDUIT, FOUNDATIONS
AND PULL BOXES

SECTION 510 CONCRETE STRUCTURES

SECTION 512 PRECAST PRESTRESSED MEMBERS

SECTION 602 PORTLAND CEMENT CONCRETE
FOR CHANNEL LINING AND DIKE AND
DAM SURFACING

SECTION 701 TRENCHING,
BACKFILL

SECTION 800 INSTALLATION OF WATER
TRANSMISSION, COLLECTOR AND
DISTRIBUTION LINES

SECTION 900 SANITARY AND STORM SEWER
FACILITIES

SECTION 915 STORM
APPURTENANCES

SECTION 1500 MONUMENTS

EXCAVATION AND

DRAINAGE

101.3 PORTLAND CEMENT

101.3.1  Portland cement to be used or furnished under
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this Specification shall comply either with the
requirements of ASTM C150, Types | LA, Il LA, lll LA,
and V LA, cements, or as specified herein, in the
Supplementary Technical Specifications, Drawings, or as
approved by the ENGINEER. The CONTRACTOR shall
submit certification of compliance signed by the cement
manufacturer, identifying the cement type and source
(plant location), stating the Portland cement furnished to
the project, and or used in the concrete delivered to the
project complies with this Specification. If required,
certification of the Portland cement used for each day's
concrete placement shall be submitted to the ENGINEER
for each type of cement and each design mix used on the
project.

101.3.2 Portland cement specified in an authorized
design mix shall be of the same source and type for all
concrete batched at and/or delivered to a project under
the authorized design mix identification number.

101.3.3 When suitable facilities (such as those
recommended by the Concrete Plant Manufacturer's
Bureau and/or approved by the ENGINEER) are
available for handling and weighing bulk cement, such
facilities shall be used. Otherwise, the cement shall be
delivered in original unopened bags of the Manufacturer
and the type of cement plainly marked thereon, each bag
to contain 94 pounds (42.6 kg) of cement.

101.3.4 Cement shall be stored in such a manner as to
permit ready access for the purpose of inspection and be
suitably protected against damage by contamination or
moisture. Should any lot of bulk cement delivered to the
site show evidence of contamination, the ENGINEER
may require that such lot be removed from the site.

101.3.5 Portland cement shall be measured by weight,
Ibs, (mass, kg) for concrete produced in accordance with
the requirements of ASTM C94 and by volume for
concrete produced accordance with the requirements of
ASTM C685.

101.4 AGGREGATES:

101.4.1  Aggregates shall comply with the requirements
of ASTM C33 and as amended herein, or as specified in
the Supplementary Technical Specifications and
Drawings, or as approved by the ENGINEER.
Aggregates shall be certified to comply with the
requirements of this Specification and authorized for use
by the ENGINEER before the materials may be
incorporated in the construction. Prior to delivery of the
aggregates or material containing the aggregates, The
CONTRACTOR may be required to furnish samples of
the aggregates to the ENGINEER for testing. The
CONTRACTOR'’s daily production aggregate gradations
used in concrete shall be submitted to the ENGINEER
upon request. Aggregates specified in an authorized
design mix shall be of the same source and type for all



concrete batched and delivered under the authorized
design mix identification number.

101.4.2 In placing materials in storage or in moving
them from storage to the mixer, no method shall be
employed which may cause the segregation,
degradation, or the combining of materials of different
grading which will result in any stockpile not meeting
specified requirements.

101.4.3.1 Aggregates supplied under this Specification
shall be assumed to be "alkali-silica reactive", ASR.
Variance from this position for a particular aggregate
source may be authorized by The ENGINEER.
Application for a variance may be made to The
ENGINEER.

101.4.3.2 An  aggregate may be classified
non-alkali-silica reactive if, when tested in accordance
with ASTM C227, using low alkali cement demonstrates
an expansion at one (1) year not greater than 0.05%, and
the rate of expansion is negative decreasing, based on
test measurements at 1 month, 3 months, 6 months, 9
months, and 15 months, as authorized by the
ENGINEER.

101.4.3.3 Portland cement concrete design mixes using
non alkali-silica reactive aggregates complying with
101.4.3.2 will not be required to be proportioned with
Class F fly ash.

101.4.4.1 Coarse aggregates shall meet the gradation
limits as specified in Table 2 of ASTM C33. Fine
aggregates shall comply with the gradation requirements
of ASTM C33, Section 4, Grading. The sand equivalent
of fine aggregate, when tested in accordance with ASTM
D2419, Sand Equivalent Value of Soils and Fine
Aggregates, shall be greater than 75.

101.4.4.2 The maximum size aggregate shall comply
with either these specifications, or the requirements of
Table 101.A, or the Supplementary Technical
Specifications, or the recommendations of ACI 318-89,
paragraph 3.3.2, or as required by the ENGINEER.

101.4.5 Aggregates shall be measured by weight
(mass) for concrete batched under the requirements of
ASTM C94 and by volume for concrete batched in
accordance with the requirements of ASTM C685.

TABLE 101.A
MAXIMUM SIZE AGGREGATE

Application Size, in
l. Pavement, Sidewalk, Curb and 1
Gutter, Drive Pads, Wheel Chair

Ramps, Slab on grade,
Foundations, and Structures,

Il.  Channels, minimum 5% retained on [-1/2

the

101-3

1in sieve

lll. High Early Release Concrete, 3/4
minimum 5% retained on the % in
sieve

IV. Stamped, Patterned, Stairs and V2
Steps, minimum 5% retained on the
3/8 in sieve

V. Formed Concrete

A. 1/5 the narrowest dimension between sides of
forms,

B. 1/3 the depth of slab,

C. 3/4 of the minimum clear spacing between
individual reinforcing bars or wires, bundles of
bars, or prestressing tendons or ducts, or
reinforcing and forms.

101.5 WATER

Water used in Portland cement concrete shall be clean
and free from injurious amounts of oil, acids, alkalis,
salts, organic materials, or other substances that may be
deleterious to the concrete or reinforcement.
Non-potable water shall not be used unless the
requirements of ACI 318.3.4.3.2 are met. Water shall be
measured by weight or volume for concrete batched
under the requirements of ASTM C94 and by volume for
concrete batched in accordance with the requirements of
ASTM C685.

101.6 ADMIXTURES:

101.6.1  Admixtures shall comply with the requirements
of this specification. The CONTRACTOR shall submit a
certification of compliance signed by the admixture
manufacturer, identifying the admixture and its source
(plant location), stating the admixture furnished to the
project and/or used in the concrete delivered to the
project complies with this Specification. Certification
laboratory testing of an admixture shall be submitted by
the CONTRACTOR to the ENGINEER upon request.
Admixtures specified in an authorized design mix shall be
of the same source and type for all concrete batched and
delivered as defined under a design mix identification
number. Admixtures shall be measured accurately by
mechanical means into each batch by equipmentandina
method approved by the ENGINEER. An admixture shall
not be used on a project without authorization by the
ENGINEER.

101.6.2 Air-entraining agent, conforming to ASTM
C260, shall be measured accurately by mechanical
means into each batch by equipment and in a method
approved by the ENGINEER. The air-entraining agent
used shall not contain more than 0.035% chloride by
weight. Air-entrainment content shall comply with the
requirements Table 101.B., the Supplementary Technical
Specifications, or the recommendations of ACI 318, latest



edition.

TABLE 101.B ENTRAINED AIR CONTENT
Nominal Maximum Air Content Range,

Size Aggregate, (%)
in. min max
1/2 5.5 8.5
3/4 4.5 7.5
1 4.5 7.5

101.6.3 Chemical admixtures shall conform to either
the requirements of ASTM C494, or as specified in the
Supplementary Technical Specifications, or as specified
by the ENGINEER. Chemical admixtures shall not
contain more than 0.035% chloride by weight.

101.6.4.1  Mineral admixtures shall be class "F" fly ash
complying with the requirements of ASTM C618 including
the requirements of TABLE 4, UNIFORMITY
REQUIREMENTS, and the requirements of this
Specification.

101.6.4.2 Mineral admixtures, when tested in
accordance with ASTM C441, shall conform to the
following:

Reduction in expansion @ 14 days, % , min, 65.0
100% Reliability

Mortar expansion @ 14 days, max, %

Expansion must be less than control sample
expansion.

0.20

101.6.4.3 The "Reactivity with Cement Alkalis" shall
be determined using new Dow Corning glass rod base for
aggregate. If a fly ash does not comply with the above
requirement using the specified cement type, it may be
authorized if the criteria is met using the low alkali
Portland cement typically available to the Albuquerque
area, as directed by the ENGINEER.

101.6.4.4 Mineral admixtures used or furnished under
this Specification shall be certified quarterly, in a calendar
year, to comply with this Specification by the supplier.
Certification shall include test results and specifications,
source and location.

101.6.4.5 Mineral admixtures shall be measured by
weight (mass) for concrete batched under the
requirements of ASTM C94 and by volume for concrete
batched in accordance with the requirements of ASTM
C685.

101.6.5 Accelerating admixtures may be used in
Portland cement concrete batched and supplied under
this Specification only when approved by the
ENGINEER. The accelerating admixture used shall be a
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non-chloride type. A design mix proportioned with an
accelerating admixture shall be submitted as specified in
paragraph 101.8.8. and authorized by the ENGINEER,
prior to use on a project.

101.7 PROPORTIONING

101.7.1 Portland cement concrete shall be
proportioned in accordance with the requirements of ACI
318, latest edition, Chapter 5, either ACI 211.1 or ACI
211.2 (latest editions), and Table 101.C of this
Specification, either field experience or trial mixtures, and
the construction placement requirements selected by the
CONTRACTOR. The CONTRACTOR shall be solely
responsible for the portland cement concrete design mix
proportions for concrete either batched at, or delivered to,
placed and finished at the site. Certification of a design
mix and all component materials, including all
formulations of a mix and any and all admixtures which
may be used under special construction conditions and
environments with that mix to include high range water
reducers (super-plasticizer), accelerating admixtures and
retarders, and any other admixture, shall comply with the
requirements of this Specification.

101.7.1.1  Design mix(es) shall be prepared in a
laboratory accredited in accordance with the
requirements of the New Mexico State Highway and
Transportation Department “Procedure for Approval of
Testing Laboratories to Perform Inspection, Testing, and
Mix Design Services”, April 13, 1998 Edition, and
operated under the direct supervision of a New Mexico
registered Professional Engineer.

101.7.1.2 The testing equipment used in the design
development testing shall be calibrated annually with
calibration standards traceable to the National Bureau of
Standards. Certificates of calibration shall be maintained
at the laboratory for review by the ENGINEER. A copy of
the certifications shall be submitted to the ENGINEER
upon request. A portland cement concrete design mix
shall not be batched at and/or delivered to a job site
without written authorization of the ENGINEER.

101.7.1.3 A design mix shall be prepared under the
direct supervision of a New Mexico Registered
Professional Engineer.

101.7.2 Portland cement shall be proportioned to
comply with the requirements specified in Table 101.C, or
as specified in the Supplemental Technical
Specifications, or Plans, or as authorized by the
ENGINEER.

101.7.3  The mineral admixture Class F fly ash shall be
proportioned by weight of cement to provide a fly ash to
portland cement ratio not less than 1:4, not less than 20
per cent of the total cementitious material. Portland
cement concrete submitted under this Specification shall



be proportioned with Class F fly ash, unless a variance is
authorized by the ENGINEER.

107.7.4 The water to total cementitious material ratio
shall not be greater than specified in Table 101.C, or the
maximum determined from a “trial mix” compressive
strength vs. water to cementitious ration curve, defined in
accordance with ACI 318, latest edition, Chapter 5. The
trial mix compressive strength water to cementitious
material ratio curve shall be developed with the target
slump at design application maximum, £0.75 inches, and
the target entrained air content at design application
maximum, * 0.5 per cent, using materials specified in the
design submittal. The cementitious material shall be
defined as the total weight of portland cement and Class
F fly ash in design mix.

101.7.5.1 A design mix submittal shall include but not
be limited to the following information, as directed by the
ENGINEER.

A. Certification of compliance of the design mix with the
requirements of this Specification and by the New Mexico
Registered Professional Engineer in responsible charge
of the design mix development;

B. Certification of compliance of design mix's component
materials by a manufacturer/supplier. The certification
shall include laboratory test results of companion
samples of the component material used in the laboratory
prepared design mix, verifying the component materials
comply with the specifications. For a mix design based on
statistical methods, certification(s) of component
materials shall be based on results performed within two
(2) months of the submittal date.

C. Plastic characteristics of the design mix to include
concrete temperature, slump, entrained air content, wet
unit weight, yield and cement factor, reported in English
and metric units;

D. Performance characteristics of the hardened concrete
to include the compressive strength of all test cylinders
averaged for a respective test and the corresponding
average compressive strength reported in English units;

E. Compressive strength test (3 cylinder tests each
point) shall be reported for each water to cementitious
material ratio design mix proportioned at 3, 7, 14 and 28
days laboratory cure normal concrete; and, 1 day, 3
days, 7 days and 28 days laboratory cure for high early
release concrete.

F. The “trial mix” compressive strength vs. water to
cementitious ratio curve graphically plotted to include the
water to cementitious ratio for the proposed design mix. A
proposed design mix water to cementitious ratio outside
the limits of a trial mix curve shall be rejected.
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G. When a proposed design mix is based on statistical
analysis of historical data, certification that the design mix
represented by the historical data was batched with the
same or similar materials from the same sources as the
materials proposed in the design mix shall be included in
the submittal. Under this design certification procedure,
the proposal shall include a statistical analysis for a
period of 12 months prior to sampling aggregates of the
characteristics of a) slump, b) entrained air, and ¢) f (@28
day compressive strength test. A compressive strength
test shall be the average of two (2) cylinders tested at 28
days. An annual average aggregate gradation analysis
may be used if the data represents the 12 month period
prior to sampling for a design mix. A minimum of three
production gradations per month will be required in the
data base, as directed by the ENGINEER.

H. Batch proportions for concrete made by Volumetric
Batching and Continuous Mixing, ASTM C685, shall
include 1) component batch weights, 2) component batch
volumes, and 3) gate settings for each type of batching
equipment the design mix that may be batched.

J. High Range Water Reducing Admixture(s) (hrwra),
Superplastizers
a.A prescription for use of the hrwra in a design mix
shall be provided by the CONTRACTOR to include
but not limited to the following
1.Maximum dosage per cubic yard (meter) by
standard measure, ozs/yd3;
2.Admixture introduction location (plant or Job site);
3.Minimum mixing after admixture introduction (drum
revolution count at mixing speed);
4.Air entrainment dosage adjustment, if required;
5.Base mix water reducing admixture (wra) dosage
adjustment, if required;
6.Consistency (slump) targets for before and after
admixture introduction;
7.Concrete temperature limitations, if required; and,
b.Laboratory demonstrated performance of the design
mix, at the specified maximum admixture dosage,
shall be reported, including slump, entrained air
content, unit weight, water to cementitious
materials ratio, seven (7) and twenty eight (28) day
compressive strength (fc), and three (3) days and
seven (7) day compressive strength (fc) for high
early release concrete. Submittal compressive
strength shall be based on the average value of
three cylinders required.

K. Accelerating Admixture(s)

a.A prescription for use of the accelerating admixture
in a design mix shall be provided by the
CONTRACTOR to include but not limited to the
following:

1.Maximum dosage per cubic yard (meter) by
standard measure, ozs/yd’;

2.Concrete temperature limitations, if required;

3.Admixture introduction location, plant or project;



4.Restrictions of use in combination with other
admixtures, as applicable; and,
b.Special considerations for mixing, placing, and
curing, as applicable.

L.Color Admixture(s)

a.A prescription for use of a color admixture in a design
mix shall be provided by the CONTRACTOR to
include but not limited to the following:
1.Maximum dosage per cubic yare (meter) by

standard measure, ozs/yd®;
2.Admixture introduction location, plant or project;
3.Restrictions of use in combination with other
admixtures; and

b.Special considerations for mixing, placing, and

curing, as applicable.

M. Submittal Format

a.A standard design mix submittal may include some
or all of the above information as directed by the
CONTRACTOR to define use as “optional”
admixture(s). The standard design mix code would
be the same for applications with and without the
optional admixture(s)

b.A specific design mix submittal can be made to
include either color, or accelerating, or high range
water reducing admixture for use under a specified
application only. Separate design mix submittals will
be required to include the information specified
above.

101.7.5.2 A submittal shall be rejected if it does not
include the specified information and samples. A design
mix submittal shall be accepted or rejected within ten (10)
days of receipt by the ENGINEER.

TABLE 101.C - DESIGN MIX SPECIFICATIONS-PORTLAND CEMENT CONCRETE [1, 2, 3]

Use In

Application Section(s) 28

f'‘c@ Entrained
Air Range
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Portland  w;(c+fa) max

Slump, Not To Exceed, nte [5] Cement 7




days [11] inches min,

psi, Ibs./yd?3
min
4] Placement  Norm HRWRA
Interior Concrete (heated areas) (See
Foundations and slab on grade. 510 3,000 par.101.7.2) Hand Place 4 6 423 0.50
Exterior Concrete
a) Structure, foundations, slab on grade, 340, 346,
steps/stairs; b) sidewalks, drive pads, wheel chair 420, 510,
ramps, stamped pattern concrete, curb & gutter, 511, (See Hand Place 4 6 47 0.45
and valley gutter; c) storm drain structures, 602[12,13], 3,000 par.101.7.2) 0
channels, drop inlets, and manhole bases; d) 701, 800,
retaining walls; and, e) miscellaneous concrete.  and, 1500
Slip Formed 2 3
Pavement
For design of PCCP, use MR= 600 Ibs/in2 [4] 337 ao0p  (oee Hand Place 4 6 564 040
' par.101.7.2)
Slip Formed 2 3
Hydraulic Structures
RESENOITS 510 and 2500 (See Hand Place 4 7 617 0.40
512 U par1017.2)
Slip Formed 2 3
Structures
Buildings, bridges/bridge decks, and parking 500 4,000 (See Hand Place 4 7 564 0.40
structures [8,9] par.101.7.2)
Slip Formed 2 3
Sanitary Sewer Facilities
Structures, manholes and bases. 90 4000 - (See Hand Place 4 ! 658 [6] 040
[8,9] par101.7.2)
Slip Formed 2 3
High Early Release Concrete 4,000 )
fer= 3,400 Ibsfin? @ release to service [10] . I'é\!t'ons @1 . (1509'167 2 Hand Place 4 ! Design Design
ppiical days par 2oL 1. Slip Formed 2 3

1. Use of material(s) not defined by this specification must be approved by the ENGINEER.

Maximum size aggregate shall comply with the requirements of par. 101. 4.4.2.

3. Portland cement concrete shall be proportioned with Class F fly ash complying with the requirements of 101.6.4, proportioned 1: 4, minimum,
fly ash to portland cement, by weight.

4. MR-Modulus of Rupture, f'c-compressive strength at 28 days.

5. When authorized by the ENGINEER, a high range water reducing admixture (HRWRA), super plasticizer, may be used to increase slump.

When a HRWRA is proposed for use on a project. The design mix shall

be proportioned to include the HRWRA. The use of a HRWRA in a design mix that was not originally proportioned with a HRWRA is not
acceptable under this specification. Higher slump(s) may be used,

as directed by the ENGINEER.

If portland cement complying with ASTM C150 Type VLA is used, a minimum of 564 Ibs/cy may be used.

7. "w:(ct+fa)" is defined as water to cementitious materials ratio: w-water; (c+fa)-cementitious material as the sum of the portland cement and fly
ash. Units are Ibs/yd?.

8. Lightweight structural concrete for structures, parking decks, and bridge decks shall be proportioned with a minimum compressive strength of
f'c= 4,750 Ibs/in2 @ 28 days.

9. Minimum requirements for prestressed/post tensioned concrete. Actual criteria may differ as specified in the plans and supplemental technical
specifications.

10. “High Early Release Concrete” may be used where early release of structure to either service or construction loads may be required (< 3
days), as authorized by the ENGINEER. “fcr” is the minimum compressive strength for release, as determined by field cured cylinders.
Maximum size aggregate shall be 3/4 inch.

11. Designated interior concrete, placed, finished, cured, and maintained by the Contractor in a temperate environment of 40°F or greater, may
be constructed with non air entrained concrete complying with all other

requirements of this specification for the calendar period after April 30 and before October 1, as authorized by the Engineer. Concrete for wet
exposures, showers and wash down areas, vehicle repair and storage floors shall not be included in this variance .

N

s

101.8 BATCHING C94, or ASTM C685, and the requirements of this

Specification, as authorized by the ENGINEER.
101.8.1  Portland cement concrete shall be batched Batching facilities, mixing, and transporting
in accordance with the requirements of either ASTM equipment shall be certified within 12 months prior to
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batching of a design mix. The plant shall be certified
by a NM Registered Professional Engineer, to
comply with the requirements of this Specification.
The certification shall have been competed within 12
months of batching an authorized portland cement
concrete design mix. Written certification shall be
available for review at the plant by the ENGINEER,
and, submitted to the ENGINEER upon request.

101.8.2.1 Ready-mix concrete batch plants shall
be certified to comply with the requirements of this
Specification. Written certification of compliance
shall be available for review at the batch plant by the
ENGINEER.

101.8.2.2 Central-Mix Batch Plants shall be
certified to comply with this Specification and
standards of the National Ready-Mix Concrete
Association. The central-mixers rated capacity shall
be posted at the batch plant in the operator's area.

101.8.2.3 Portable batch plants shall be certified
after erection at a project and prior to batching
concrete to be used at the project site. The batch
plants rated capacity shall be posted at the batch
plant in the operator's area.

101.8.2.4 Ready-mix concrete trucks shall be
certified to comply with the requirements of this
Specification and the "Standards for Operation of
Truck Mixers and Agitators of the National
Ready-Mix Concrete Association", and the "Truck
Mixer Manufacturer Bureau", latest editions. Written
certification of compliance shall be carried in/on the
vehicle for verification by the ENGINEER. The
manufacturers rated capacity, mixing and agitating
speeds shall be posted on the truck mixer. Mixers
shall have an operable mixer drum revolution counter
and water metering system to measure temper water
that may be added to a mixer after batching and prior
to discharge of a load.

101.8.2.5 Shrink-mixed concrete batching shall be
certified to comply with the requirements of this
Specification. Written certification of the program to
include a) maximum concrete volume defined for the
process/equipment, b) minimum time of mixing in the
stationary mixer of materials after the addition of all
cementitious material, and, c) minimum
supplemental mixing revolutions in the transit mix
truck. A copy of the certified procedure shall be shall
be available at the batch plant for review by the
ENGINEER, and submitted upon request. the
ENGINEER shall be notified by the CONTRACTOR
in writing which concrete supplied to a project is
produced with this procedure. Shrink mixed batching
shall not be used on a project without authorization
by the ENGINEER.

101.8.2.6 Volume batching central mix and
concrete mobile trucks shall be certified to comply
with this Specification. Certification shall include
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discharge gate settings/material weight batching
references for each material carried and a certified
water meter and calibration chart to define water
settings. Discharge calibration settings shall be
established for each production batching rate and
authorized design mix batched. The equipment shall
be recalibrated if a change in materials or source of
materials occurs. Written certification of compliance
shall be carried in/on the vehicle for verification by
the ENGINEER.

101.8.2.7 On-site batching and mixing equipment
for concrete volumes of less than 1 cubic yard shall
conform to the requirements of ASTM C192, and
shall be approved by the ENGINEER. On-site
batched concrete for volumes less than 1 cubic yard
shall be either "Redi-2-Mix", "Quikrete", or equal
prepackaged concrete mix. The concrete shall be
proportioned with water not to exceed a maximum of
1.5 gallons per 60 Ibs./bag or equivalent. Concrete
batched under this paragraph shall not be used for
finished, interior and/or exterior exposed concrete
surfaces.
101.9 MIXING

101.9.1 Concrete batched in accordance with
ASTM C94, shall be mixed in accordance with the
requirements of that Specification and as follows.

101.9.2 Central-Mixed Plants: Concrete mixed in a
stationary mixer and transported to the point of
delivery shall be mixed from the time all the solid
materials are in the drum. The batch shall be so
charged with some water in advance of the
aggregates and cementitious materials, and all water
shall be in the drum by the end of one-fourth the
specified mixing time.  Mixing time shall be a
minimum of 1 minute for the first cubic yard plus 15
seconds for each additional cubic yard, or fraction
there of additional capacity. Where mixer
performance tests have been conducted in
accordance with ASTM C94, with the mixer to rated
capacity, the mixing time may be reduced to the time
at which satisfactory mixing defined by the
performance tests shall have been accomplished.
When the mixing time is so reduced the maximum
mixing time shall not exceed this reduced time by
more than 60 seconds for air entrained concrete.
Certified concrete uniformity tests shall be conducted
in accordance with ASTM C94. If the uniformity
requirements are not met, that mixer shall not be
used until the condition is corrected.

101.9.3  Shrink-Mixed Concrete:

Concrete mixed in a shrink mix production program
shall be mixed in accordance with the certified shrink
mix program as defined by the CONTRACTOR.
Concrete shall be mixed in a stationary mixer not
less than the certified minimum mixing time after all
ingredients are batched into the drum, and not less
than the minimum mixing revolutions specified for the



transit mix truck after the load is transferred into the
transit mix truck. Mixing in the transit mix truck shall
not exceed the maximum requirements of paragraph
101.9.4. Shrink-mixed concrete procedures shall be
certified to provide concrete that complies with the
uniformity specifications of ASTM C94 as determined
by uniformity tests specified in ASTM C94, for the
maximum batch volume of concrete defined by the
CONTRACTOR. If uniformity requirements are not
met for the combination of stationary plant and transit
mixers , the shrink mix program shall not be used.
Tempering of shrink mix concrete at the job site shall
comply with the requirements of 101.10and 101.11.

101.9.4  Truck-Mixed Concrete:

Concrete mixed in a truck mixer shall be mixed after
all ingredients including water, are in the drum at
least 70 revolutions and not more than 100
revolutions at the mixing speed as defined by the
Manufacturer. The mixing speed for the mixer shall
be identified on the mixer. Certified concrete
uniformity tests shall be conducted on transit mixer
trucks in accordance with ASTM C94 and annually.
If the uniformity requirements are not met, that mixer
shall not be used until the condition is corrected.
Mixing beyond the number of revolutions at mixing
speed found to produce the required uniformity of
concrete shall be at the agitation speed defined by
the mixer manufacturer.  The manufacturer's
recommended mixing and agitation speeds shall be
posted on the truck mixer.

101.9.5 Volume Batched Concrete:

Concrete batched in accordance with ASTM C685,
shall be mixed in accordance with the requirements
of this Specification and the Manufacturer’s
recommendations. The continuous mixer shall be an
auger type mixer or any other type suitable for mixing
concrete to meet the requirements for uniformity
specified in ASTM C685,

101.10 TEMPERING BATCHED CONCRETE
101.10.1.1 The slump of a concrete mix sampled at
final discharge shall comply with the requirements of
TABLE 101.C. Non complying material shall be
removed from the structure as directed by the
ENGINEER.

101.10.1.2 A load of concrete may only be
tempered with water after the mix cycle is complete
when, upon arrival at the job site, the slump of the
concrete is less than specified, and the time limitand
revolution limit specified in 101.9 are not exceeded..
When additional water is required, the total water in
the truck shall not exceed the maximum water to
cementitious ratio specified in the authorized design
mix when the concrete is discharged. When
tempering is required and allowed as defined by the
water to cementitious ratio for the design mix, the
water shall be injected into the mixer and the drum or
blades turned a minimum of 30 revolutions at mixing
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speed before discharge as long as the revolution limit
specified in 101.9 is not exceeded.. Additional water
shall not be added to the batch after tempering
without authorization by the ENGINEER.

101.10.1.3 When the slump of a sample taken
within the time limits specified in 101.9 the
specification requirements of TABLE 101.C, the
mixer truck may be mixed a minimum of 15
revolutions at mixing speed, as long as the revolution
limit specified in 101.9 is not exceeded, sampled
and tested. If the slump of the second sample
exceeds the maximum specified slump by 0.25 in (6
mm), the load may be rejected as directed by the
ENGEINEER.

101.10.2.1 The air content in air entrained
concrete, when sampled from the transportation unit
at the point of discharge, shall comply with the
requirements of this specification. Non complying
material shall be removed from the structure as
directed by the ENGINEER.

101.10..2.2 When a preliminary sample taken within
the time limits specified in 101.9 and prior to
discharge for placement shows an air content below
the minimum specified level, the CONTRACTOR
may add additional air entraining admixture to
achieve the specified air content, if the revolutions on
the drum counter are less than 300, and the total
revolutions, after air entrainment addition will not
exceed 300 following mixing a minimum of 30
revolutions at mixing speed after dosage with the
admixture. Additional air entraining admixture may
not be added to the batch after the initial air
entraining admixture tempering. Air entraining
admixture shall be batched in accordance with
101.7.2. In addition to sampling and testing for
compliance after tempering with the air entraining
admixture, a sample shall be taken during discharge
from the second half of the load to verify slump and
entrained air compliance through the load with the
specification.

101.10.2.3 When the entrained air exceeds the
specified requirements, the load may be mixed a
minimum of 15 revolutions, sampled and tested, if
the drum revolutions do not exceed 300, and will not
exceed 300 following mixing. If the entrained air
exceeds the specification by 0.1 %, the load may be
rejected as directed by the ENGINEER.

101.10.3 High range water reducing admixtures,
superplasticizers shall be batched as recommended
by the manufacturer.

101.10.4 Aggregates and cementious material may
not be used to temper a batched load of portland
cement concrete.

101.10.5 All samples shall be tested for slump,
entrained air, and unit weight after tempering..



101.10.6 The field dosage amounts of admixtures
and water shall be reported on the truck ticket.

101.10.7 The OWNER shall pay for quality
assurance sampling and testing specified 101.15, or
as directed by the ENGINEER.

101. 11 DELIVERY & DISCHARGE:

101.11.1 Discharge of the concrete shall be
completed 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. These limitations may be waived by
the ENGINEER if (1) the concrete is proportioned
and certified for use after mixing/agitation time in
excess of 1-1/2 hrs, or (2) is of such a slump that it
can be placed and finished, without the addition of
water to the batch after the time limit noted above is
exceeded. In hot weather or under conditions
contributing to quick stiffening of the concrete, a time
less than 1-1/2 hrs. may be specified by the
ENGINEER.

101.11.2 The minimum discharge temperature of
concrete in cold weather shall be equal or greater
than the temperature specified in Table 101.D.

TABLE 101.D - Cold Weather Construction
Concrete Temperature, min [1]

Ambient Air Heavy Sections &
Temperature  Thin Sections Mass Concrete [2]
30to 45 °F 60°F 50°F
0to 30 °F 65°F 55°F
Below O °F 70°F 60°F

[1] The maximum concrete discharge temperature of
all  concrete, except ‘high early release
concrete”, produced with heated aggregates,
heated water, or both, shall be 70°F. The
discharge temperature of “high early release
concrete” in cold weather shall be 70 °F - 76 °F.

[2]

Sections having dimensions in all directions
greater than 2 feet (24 inches)

101.11.3 The discharge temperature of concrete in
hot weather should be kept as cool as possible.
Concrete supplied to a project site having a
discharge temperature greater than 90 °F may be
rejected by the ENGINEER if the concrete cannot
be placed and finished after a single tempering with
water as authorized under 101.10. Retarding
admixtures may be used to control setting in hot
weather. The discharge temperature of “high early
release concrete”in hot weather shall be specified by
the CONTRACTOR.
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101.11.4 The CONTRACTOR shall provide to the
ENGINEER with each batch of concrete batched
and/or delivered to the job site, before unloading at
the site, a delivery batch ticket on which the
information specified in TABLE 101.E is printed,
stamped or written, certifying said concrete. One
copy of the ticket shall be available for the
ENGINEER and one copy of the ticket shall be
available for the quality assurance testing program.

TABLE 101.E
BATCHING TICKET INFORMATION
REQUIREMENTS

A. Name of Concrete Supplier

B. Delivery Ticket Number

C. Date of Delivery

D. Contractor

E. Project Name (Optional)

F. Design Mix Number

G. Volume of Concrete in Load

H.  Time loaded

J. Batched Weight (mass) of Cement

K. Batched Weight (mass) of Fly Ash

L. Batched Weight (mass) of Fine Aggregate

M.  Batched Weight (mass) of Coarse Aggregate(s)

N. Batched Weight (mass) or Volume of Each
Admixture

O.  Weight or volume of water batched at the plant

P. Design Mix Target Proportions

Q.  Weight or volume (gal.) of temper water added
at the site

R.  Weight or volume of each temper admixture
added at the site

S. Signature  and name  (printed) of
CONTRACTOR’S representative who

authorized the tempering, if any, at the site and
affiliation to project

101.12 PLACEMENT

101.12.1 Portland cement concrete shall be placed
to the lines, sections, grades and elevations, with the
procedures specified in the CONTRACT documents.
The material shall be consolidated to eliminate all
voids, internal rock pockets and defects in the finish
concrete. Casting subgrade and formed surfaces
shall be damp, at the placement of the concrete.
Removable forms shall be treated with a form
release agent prior to placement of the forms for
ease of removal of the forms without damage to the
supported concrete. Forms shall be sealed to
prevent leakage. Form release agents shall not stain
the adjacent concrete. Placement and finishing shall
be completed prior to the start of the initial set of the



concrete.

101.12.2.1 The CONTRACTOR shall submit a
concrete pumping plan to the ENGINEER for review
and authorization one week prior to the start of a
pumped concrete construction program for
placements complying with 101.1.1. The submittal
should identify the pump manufacturer, size and
type, rated capacity(s) for the line diameter(s) to be
used and distance(s) to be pumped.

101.12.2.2 Pumping shall conform to the
recommendations of the pump manufacturer. The
pump manufacturer's operation manual shall be
available on the pump equipment, and submitted to
the ENGINEER, upon request.

101.12.2.3 Concrete shall be pumped in a uniform
continuous flow to point of discharge, with all lines
kept full, during the pumping operation. The
CONTRACTOR shall provide either a system for
controlled discharge of the concrete, or the last 5 feet
of the pump line, immediately prior to the line
discharge opening, shall have a slope equal or less
than 10:1, horizontal to vertical, during the pumping
of concrete, as authorized by the ENGINEER. The
concrete shall not be dropped a vertical distance
greater than four feet at discharge from the pump line
without a tremey. Concrete placed by pump shall
conform to the requirements of this specification after
discharge from the pump line. Pumping of concrete
shall not commence without authorization by the
ENGINEER.

101.13 FINISHING

The CONTRACTOR shall finish Portland cement
concrete as required by the CONTRACT documents,
Supplemental Technical Specifications, or as
directed by the ENGINEER.

101.14 CURING CONCRETE

The CONTRACTOR shall cure concrete as required
by the CONTRACT documents, SECTION 349 of
this specification, the Supplemental Technical
Specifications, or as directed by the ENGINEER. A
concrete structure or element shall not be released to
service loads until it has achieved a minimum of
85% of the design strength, fc, at the time the
structure is placed in service, or the curing program
specified in SECTION 349 is completed, or as
directed by the ENGINEER. Service loads shall
include construction loads, design loads and
environmental exposure.

101.15 QUALITY ASSURANCE SAMPLING AND
TESTING

101.15.1.1 Quality assurance sampling and testing
shall be performed in accordance with the
requirements of this Specification, the Supplemental
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Technical Specifications, or as required by the
ENGINEER. Concrete shall be sampled and tested
by a technician/engineer certified as either an ACI
certified Concrete Field Testing Technician Grade |,
or the equivalent National Institute for Certification of
Engineering Technologies Technician, with Specialty
Concrete Work Elements Level | 82001, 82002, and
Level 11 84002, 84003, 84004, 84010.

101.15.1.2 Quality assurance testing and analysis
shall be performed in a laboratory accredited in
accordance with the requirements of the New Mexico
State Highway and Transportation Department
“Procedure for Approval of Testing Laboratories to
Perform Inspection, Testing, and Mix Design
Services”, April 13, 1998 Edition, under the direct

supervision of a New Mexico Registered
Professional Engineer.
101.15.1.3 Testing equipment used in the

performance of specified testing shall be calibrated
annually with calibration standards traceable to the
National Bureau of Standards. Certification records
shall be maintained at the laboratory for review by
the ENGINEER. A copy of the certifications shall be
submitted upon request to the ENGINEER. Quality
assurance testing shall be directed by the
ENGINEER and paid by the OWNER

101.15.2.1 Samples will be taken in the field by the
ENGINEER, in accordance with ASTM C172, at
discharge to the structure/application after all
tempering at the job site has been completed.

101.15.2.2 A sample shall be taken for each design
mix of concrete placed each day, once for each 100
cu yd of concrete, once for each 5000 sq.ft. area of
slabs or walls, or fractions thereof, whichever is
greater, or as directed by the ENGINEER. Hi-lo
thermometers  will be provided by the
CONTRACTOR to monitor field curing concrete
temperatures and companion test specimens while in
the field , as directed by the ENGINEER.

101.15.3 Slump tests will be performed on each
quality assurance sample in the field in accordance
with ASTM C143. Concrete used for slump tests
shall not be used in specimens for strength tests.
The slump shall not exceed the maximum value
defined in TABLE 101.C plus 0.25 in (6 mm).
Slumps shall be reported to the nearest 1/4 inch ( 1
mm).

101.15.4 Entrained air tests will be performed on
each quality assurance sample in accordance with
the requirements of ASTM C231 for normal weight
concrete, and ASTM C173, light weight concrete as
specified in TABLE 101.C. Concrete used for
entrained air tests shall not be used in specimens for
strength tests. The entrained air shall not be less
than the minimum nor greater than the maximum
entrained air specified plus 0.1 % . Entrained air shall



be reported to the nearest one tenth of one percent.

101.15.5.1 The cement content per cubic yard for a
load of concrete shall be determined on each quality
assurance sample in accordance with ASTM C138.
The unit weight shall be reported to the nearest one
tenth of a pound per cubic foot (one kilogram per
cubic meter). The cement factor shall be reported to
the nearest pound per cubic yard (kilogram per cubic
meter).

101.15.5.2 The portland cement content per cubic
yard for a load of concrete shall be calculated by
dividing the batched weight of the portland cement
reported on the truck ticket for the load represented
by a quality assurance test sample, by the yield, in
cubic yards, determined in 101.15.1. The cement
content shall be reported to nearest one pound per
cubic yard. The portland cement content shall not be
less than the minimum cement content for the
application specified in TABLE 101.C.

101.15.5.3 The water to cementitious ratio for a load
of concrete sampled and tested under this
specification shall be calculated by comparing the
total water in a load, by weight, the batched water
reported on the load’s batch ticket plus any water
added in the field, to the sum of the portland cement
and fly ash reported on the batch ticket. The weight
of the water shall be divided by the weight of the
cementitious materials and reported to the nearest
one hundredth value (xx.xx). The water to
cementitious ratio shall be less than or equal to the
water to cementitious ratio for the application
specified in TABLE 101.C.

101.15.6 A non complying field test, slump test,
entrained air test, cement content, shall be verified
by sampling and testing a second sample from the
same load represented by the non complying
sample/tests. If the second sample/tests determine
the material is in compliance, the load may be
authorized for placement and the all quality
assurance tests required shall be performed. If the
second test confirms the initial test results, the
concrete load may be rejected as directed by the
ENGINEER. If the second test confirms the initial
sample non complying test, the second sampling
and testing shall be payed by the CONTRACTOR, as
specified. The OWNER shall pay for all complying
test.

101.15.7.1 Quality assurance compressive strength
concrete specimens/cylinders shall be molded in
accordance with ASTM C31. Cylinders shall be
sealed metal or plastic molds complying with ASTM
C31. The specimens will be submerged in water
during the initial field curing at the site when the
average ambient temperature is equal or greater
than 60 °F, site conditions permitting, as directed by
the ENGINEER. If the initial field cure submersion
procedure is not used, high-low thermometers shall
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be used to monitor the initial field cure temperature of
the quality assurance specimens, and the recorded
temperatures shall be reported in the sampling and
testing report. If the curing temperature recorded on
the high-low thermometer exceeds 85 °F, concrete
compressive test strengths shall be reported as
information only, and the lab of record shall revise
the initial cure procedure for the assurance
specimens to control the curing temperature to less
than 85 °F. Cylinders left in the field longer than the
maximum specified time shall be so identified and
reported “for information only”. A sample may be
taken to the testing laboratory for testing and casting
provided the cylinders can be molded within 15
minutes after sampling.

101.15.7.2 Strength specimens shall be molded and
tested in accordance with ASTM C31, C39, C78 &
C93, C192, and this specification. The number and
type of compressive strength test cylinders shall be a
minimum of four (4) 6"dia. x 12"H cylinders for
channel concrete, and normal concrete with nominal
maximum size aggregate of 1.5 inch to 2.0 inch.
The number and type of compressive strength test
cylinders shall be a minimum of four (4) 4" dia x 8"
cylinders for normal concrete with nominal maximum
size aggregate 1 inch and less. The number and
type of cylinders shall be a minimum of six (6) 4" dia
x 8" cylinders for high early release concrete
compressive strength tests. The number and type of
Modulus of Rupture flexure test beams shall be a
minimum of three (3) 6"x6"x42" beams or equivalent
for Modulus of Rupture Tests, as directed by the
ENGINEER. Strength specimens shall be cast using
concrete from the same load as the concrete field
tests. When 4"dia. x 8" cylinders are used, they shall
be cast in two equal lifts, each lift rodded twenty five
times with a three eights inch (9.5 mm) diameter rod
with a three eights inch (9.5 mm) semi spherical tip.
The rodding of a lift placed on a lift of concrete shall
penetrate into the top of the preceding lift.

101.15.7.3 When strength tests are required for
stripping of forms or release of structure, a minimum
of 2 test specimens complying with the specimen
type specified in 101.15.7.2 for each test shall be
molded and cured at the site under the same
conditions as the concrete represented by the
specimens. The specimens shall be returned to the
Lab at the end of the field curing period and tested in
accordance with ASTMC39. The test strength shall
be the average of the test strengths of the two
specimens. The critical concrete compressive
strength (f;) shall be a minimum of 85% of the
specified design strength.

101.15.7.4 Concrete strength test specimens shall
be tested at 7 days and 28 days. One specimen
shall be tested at 7 days and 2 specimens shall be
tested at 28 days, and reported to the Engineer. The
test strength shall be the average of the test
strengths of the two specimens tested at either 28



days, or as specified in the Supplemental
Specifications, drawings, or by the ENGINEER.

101.15.7.5 High early release concrete strength test
specimens shall be tested at 3, 7, and 28 days for
concrete. One specimen shall be tested at 3 days
and 2 specimens shall be tested at 7 and 28 days,
and reported to the ENGINEER. The test strength
for high early release concrete shall be the average
of the test strengths of two specimens tested at 7
days, or as specified in the Supplemental
Specifications, drawings.

101.15.8. Not Used.

101.15.9.1 Evaluation and acceptance of concrete
shall meet the criteria established in Chapter 5,
Section 5.6, "Evaluation and acceptance of
concrete," ACl 318-89. Each strength test result
shall be the average of two cylinders from the same
sample tested at 28 days or the specified age. The
strength level of the concrete will be considered
satisfactory if the averages of all sets of three

consecutive strength tests results equal or exceed
the required f'c and no individual strength test result
falls below the required f'c by more than 500 psi.
Quality assurance compressive strength specimens
sampled and cast when the average ambient
temperature is greater than 60 °F, and cured with an
initial field cure procedure other than submersion
method specified in

101.15.7.1, shall be evaluated using the highest
curing temperature recorded by the high-low
thermometer provided for the field cure and Table
101.E. The test compressive strength shall be
compared to the estimated strength corresponding to
the highest initial cure temperature indicated in Table
101.E. An assurance compressive strength test shall
be equal or greater than the compressive strength
defined by Table 101.E when the initial field cure
temperature is equal or greater than 85 °F and the
initial field cure is not the submerged method
specified in 101.15.7.1.

TABLE 101.E

MINIMUM COMPRESSIVE STRENGTH, f¢

f. 0 Pr xf. /100, psi

°F [2] 73 80 85 90 95 100 105 110 115 120
Cure

Day(s) P, % of Specified Strength, f [1,3]

3 100 108 114 120 122 123 125 120 115 110
7 100 101 102 103 100 98 95 91 78 75
28 100 97 95 93 90 88 85 82 78 75
Notes: 1. Reference ACI 306, 6.6.1

2. The Non Submerged assurance cylinder cure recorded maximum initial field cure temperature.

If a high-
initial cure period by the
3. f'« specified compressive strength

101.15.9.2 If individual tests of either laboratory-cured
specimens produce strengths more than 500 psi (3.4
MPa) below f'c, or, if tests of field-cured cylinders indicate
deficiencies in protection and curing, steps shall be taken
to assure that the load-carrying capacity of the structure
is adequate. If the presence of low-strength concrete is
confirmed and computations indicate that the
load-carrying capacity may have been significantly
reduced, tests of cores drilled from the area in question
shall be required in accordance with ASTM C42, as
directed by the ENGINEER. Three cores shall be taken
for each case of an individual cylinder test more than 500
psi (3.4 MPa) below f'c or where the average of any set of
three consecutive strength test results is below f'c. If the
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low thermometer was not used, the highest ambient temperature recorded for the
national weather service will be used as the initial cure temperature.

concrete in the structure will be dry under service
conditions, the cores shall be air dried (temperature 60 to
80 °f and relative humidity less than 60 percent) for seven
days before test and shall be tested dry. If the concrete
in the structure will be more than superficially wet under
service conditions, the cores shall be immersed in water
for at least 48 hours and tested wet. If coring is required
a coring plan will be prepared by the ENGINEER no later
than 42 calendar days after the placement date. Coring
shall be completed and a report submitted no later than
56 calendar days after placement. Core sampling for
non complying tests shall be taken at the direction of the
ENGINEER and paid by the OWNER. The
CONTRACTOR shall be responsible for material



replacement of the same design mix in adjacent concrete
at no cost to the OWNER where samples are removed.

101.15.9.3 Concrete in the area represented by core
tests shall be considered structurally adequate if the
average strength of three (3) cores is equal or greater
than 85% of the specified design strength (f'c), and no
single core has a compressive strength less than 75% of
the specified design strength. To check testing accuracy,
locations represented by erratic core strength may be
retested. If these strength acceptance criteria are not
met by the core tests, and if structural adequacy remains
in doubt, The OWNER and ENGINEER may order load
tests as outlined in Chapter 20, ACI 318 for the
questionable portion of the structure. Load tests shall be

101.15.10 TEST REPORTS

paid for by the CONTRACTOR.

101.15.9.4 If the structure under consideration does not
satisfy the above strength acceptance criteria or the
criteria of Section 20.2 or 20.4, ACI 318 The OWNER
may order The CONTRACTOR to remove and replace
any portion of the structure which is not in compliance
with the above. If so ordered, the CONTRACTOR shall
perform such work at his own expense. The
CONTRACTOR shall patch all core sample holes with
the same or similar materials adjacent to the core hole.
The patching concrete shall be placed and cured in
accordance with the requirements of this specification.

101.15.10.1 Test reports shall include but not limited to the following, as directed by the ENGINEER.

A. Field Data
1 Date of Sampling
2 Time of Sampling
3 City of Albuquerque Project or
4 City of Albuquerque project or Permit Number
5 Contract Title
6 Portland Cement Concrete Supplier
7 Delivery Ticket Number
8 Design Mix Number

9 Sampling location as defined by the Project Plans and Specifications

10 Ambient temperature at time of sampling, °F
11 Material temperature at time of sampling, °F

12 Mixer drum revolution count at start of discharge of concrete

B. Field Tests Results, with specifications.
1 Slump, in (mm)
2 Entrained Air, %
3 Unit Weight, pcf (kg/m®)
4 w:(c+fa) ratio
5 Cement Factor, C.F., Ibs/yd® (kg/m®)

Accuracy
0.25 1
XX.X
(xxxx)
XXX XXX
XXX (xxxx)

XXX.X

6 Cement pay factor determined in accordance with 101.16.2

C. Comments

1 Report any addition of water and materials and amounts by either volume or

weight, prior to and after sampling.

2 Report mixer revolutions count at time of discharge.

3 Record number of mixer revolutions after field tempering with water and/or
admixtures, and @ what mixer speed, mixing or agitating speed.

D. Laboratory Tests

1 Calendar reference and day count from date of sampling for each strength

test sample

2 fc compressive strength test result reported to psi/ MPa 10 1

3 M.R. Modulus of rupture reported to psi/ MPa
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E.  Analysis & Certification

The testing laboratory shall provide certification the sampling and testing were performed in compliance
with the requirements of the specifications. Certification shall be provided by the New Mexico Registered
Professional Engineer in direct responsible charge of the laboratory testing program.

101.15.10.2 Test results shall be reported to the
ENGINEER, CONTRACTOR, concrete supplier and
OWNER in writing, within 7 working days of completion of
the test, as directed by the ENGINEER. Non-complying
tests shall be reported within one working day of
completion of the test.

101.16 MEASUREMENT AND PAYMENT

101.16.1 Measurement for Portland cement concrete
supplied under this specification shall be by LOTS as the
area, volumes, and as specified in the contract
documents, as directed by the ENGINEER.

101.16.2 Payment for Portland cement concrete
supplied under this specification shall be for each LOT,
at the contract unit price adjusted in accordance with the
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formula below and TABLE 101.F, as directed by the
ENGINEER. A LOT shall be defined as either the volume
or area of concrete for each design mix placed on a
project in a day as defined in the CONTRACT. The
adjusted unit price shall be calculated using the formula
below and the pay factor, CFp, defined in TABLE 101.F.
The pay factor shall be defined by the number of samples
representing a LOT, and, the % variance of the
mean/average (M) portland cement content of the LOT
from the minimum cement content specified in TABLE
101.C for the application, as determined by field quality
assurance sample test results. Acceptance samples for
a LOT shall be sampled and tested in accordance with
101.15. All acceptance samples taken in one day for a
type of concrete shall represent a LOT of that type of
concrete.



UP'=PF X UP
UP', Adjusted Contract Unit Price
PF, Pay Factor, PF=0.50 x (1.00+ CFp)
UP, Contracted Unit Price

TABLE 101.F - CEMENT PAY FACTOR CALCULATION, CFp

n, number of samples Deficiency, D= (C-M)/C CFp
3, OR MORE D00.0 1.00
0.0<DIl 1.0 1.00
1.0<DIl 2.0 0.95
40<DI 6.0 0.90
6.0<DI 8.0 0.85
8.0<DI[10.0 [
D >10.0 Remove and Replace

O O

Deficient cement content as % of C, minimum
Minimum cement content specified for the application in TABLE 101.C

Average or mean (M) cement factor for a LOT. The cement factor shall be calculated as the average
of cement factors of all tests taken for a LOT, but not less than three tests, determined in accordance
with 101.15.6.

If determined by the ENGINEER to be more practical to accept the material, the LOT may be
accepted under written agreement between the OWNER and the CONTRACTOR at an assigned pay
factor CFp=0.70.
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