Attachment 1 — Florence Repaving Project

Applicable Specifications:

PART

1.1

1.2

B.

SECTION 32 12 16
ASPHALT PAVING

1 - GENERAL

SUMMARY

Section Includes:

1. Composition, mixing, and construction on prepared subgrade and
protection of hot asphalt concrete pavement.

APPLICABLE PUBLICATIONS

Comply with references to extent specified in this section.

American Association of State Highway and Transportation Officials

(AASHTO) :

1. 2016 - Standard Specifications for Transportation Materials and
Methods of Sampling and Testing, and AASHTO Provisional Standards.

2. M320-10 - Performance-Graded Asphalt Binder.

3. T283-14 - Resistance of Compacted Asphalt Mixtures to
Moisture-Induced Damage.

Asphalt Institute:

1. Specification SS2.

ASTM International (ASTM):

1. C29/C29M-16 - Bulk Density ("'Unit Weight') and Voids in Aggregate.

2. C977-10 - Quicklime and Hydrated Lime for Soil Stabilization.

3. D3786/D3786M-13 - Bursting Strength of Textile Fabrics-Diaphragm
Bursting Strength Tester Method.

4. D4355/D4355M-14 - Deterioration of Geotextiles by Exposure to Light,
Moisture and Heat in a Xenon Arc Type Apparatus.

5. D4632/D46323M-15a - Grab Breaking Load and Elongation of
Geotextiles.

6. D6390-11 - Draindown Characteristics in Uncompacted Asphalt
Mixtures.

National Asphalt Paving Association (NAPA):

1. PS-33 (2009) - Porous Asphalt Pavements.

PREINSTALLATION MEETINGS

Conduct preinstallation meeting at project site minimum approximately

one week before beginning Work of this section.



1. Required Participants:
a. Contracting Officer"s Representative (COR).
b. Inspection and Testing Agency.
c. Contractor.
d. Installer.
e. Manufacturer®s field representative.
2. Meeting Agenda: Distribute agenda to participants minimum 3 days
before meeting.
a. Installation schedule.
- Installation sequence.
. Preparatory work.
. Protection before, during, and after installation.

b

c

d

e. Installation.
f. Terminations.

g- Transitions and connections to other work.

h. Inspecting and testing.

. Other items affecting successful completion.

3. Document and distribute meeting minutes to participants to record

decisions affecting installation.

SUBMITTALS

Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Manufacturer®s Literature and Data:

1. Concrete wheel stops.

Test Reports: Certify products comply with specifications.

1. Aggregate Base Course.

2. Porous Asphalt and Asphalt Base/Surface Course.

3. Job-mix formula.

Certificates: Certify products comply with specifications.

1. Asphalt prime and tack coat material complying with State Highway
Department requirements.

2. Asphalt cement complying with State Highway Department requirements.

3. Job-mix certification that mix equals or exceeds State Highway
Specification.

One copy of State Highway Department Specifications (Latest Edition).

QUALITY ASSURANCE

Manufacturer Qualifications:



1.6

1.7

PART

2.1

1. Regularly manufactures specified products.

2. Manufactured specified products with satisfactory service on Ffive
similar installations for minimum five years.

COR to have access to all parts of material producing plants to check

mixing operations and materials and adequacy of equipment.

Preconstruction Testing:

1. Engage independent testing laboratory to perform tests and submit
reports.

2. Asphalt Base Course:

a. Test sources, gradation, liquid limit, plasticity index,
percentage of wear, and other properties required by State
Highway Department.

3. Porous Asphalt and Asphalt Base/Surface Course:

a. Test aggregate source, gradation, soundness loss, percentage of

wear, and other properties required by State Highway Department.

FIELD CONDITIONS

Environment:

1. Do not begin asphaltic concrete material placement when atmospheric
temperature is below 10 degrees C (50 degrees F), nor during fog,

rain, or other unsuitable conditions.

WARRANTY
Construction Warranty: FAR clause 52.246-21, "Warranty of
Construction."

2 - PRODUCTS

ASPHALT PAVING AGGREGATES

Aggregates: Crushed stone, gravel, sand, or other sound, durable
mineral materials processed and blended, and naturally combined.
Subbase Aggregate: Maximum 38 mm (1-1/2 inches).

Base Aggregate Maximum Size:

1. Base course over 152 mm (6 inches) thick: 38 mm (1-1/2 inches).

2. Other base courses: 19 mm (374 inch).

Aggregates for Asphaltic Concrete Paving: Mixture of sand, mineral
aggregate, and liquid asphalt in proportions with percentage by weight
within the following:



2.5

Sieve Sizes Percentage Passing
19 mm(3/4 inch) 100

9.5 mm(3/8 inch) 67 to 85

6.4 mm(1/4 inch) 50 to 65

2.4 mm(No. 8 mesh) 37to 50

600 um(No. 30 mesh) 15to 25

75 um(No. 200 mesh) 3to8

1. Plus 50/60 penetration liquid asphalt at 5 percent to 6-1/2 percent
of combined dry aggregates.

PERVIOUS PAVING AGGREGATES
Not Used

NON-WOVEN GEOTEXTILE FABRIC
Not Used

ASPHALTS

Comply with Asphalt Institute Specification SS2:
1. Asphalt cement: Penetration grade 50/60.

2. Prime coat: Cut-back type, grade MC-250.
3. Tack coat: Uniformly emulsified, grade SS-1H.

POROUS PAVING ASPHALT MIX
Not Used

SEALER
Not Used

ANCILLARY MATERIALS
Not Used

3 - EXECUTION

PREPARATION
Land Surveyor to establish and control pavement (aggregate or asphalt
base course and asphalt surface course) alignments, grades, elevations,

and cross sections as shown on Drawings.

MIXING ASPHALTIC CONCRETE MATERIALS

Provide hot plant-mixed asphaltic concrete paving materials.



1. Temperature leaving plant: 143 degrees C (290 degrees F) minimum,
160 degrees C (320 degrees F) maximum.
2. Temperature at time of placing: 138 degrees C (280 degrees F)

minimum.

SUBGRADE

Shape to line and grade and compact with self-propelled rollers.

Fill depressions developed under rolling with acceptable material and
re-roll area.

Remove soft areas, fill with acceptable materials and re-roll area.

IT subgrade becomes rutted or displaced before the placing of subbase,
rework subgrade to bring to line and grade.

Proof-roll subgrade with maximum 45 tonne (50 ton) gross weight dump
truck as directed by COR. If pumping, pushing, or other movement is
observed, rework area to provide stable and compacted subgrade.

BASE COURSES

Subbase:

1. Spread and compact to thickness shown on drawings.

2. Begin rolling at sides, continue toward center, and continue until
there is no movement ahead of roller.

3. After completion of subbase rolling, no hauling is permitted over
subbase, except top course material delivery.

Base:

1. Spread and compact to thickness shown on Drawings.

2. Begin rolling sides, continue toward center, and continue until
there is no movement ahead of roller.

3. After completion of base rolling, no hauling is permitted over base
except top course material delivery.

Thickness Tolerance: Compacted thicknesses shown on Drawings within

minus 0.0 mm (0.0 inches) to plus 12.7 mm (0.5 inch).

Smoothness Tolerance: Lines and grades shown on Drawings within 5 mm in

3 m (3/16 inch in 10 feet).

Moisture Content: Only amount required to achieve specified compaction.

ASPHALTIC CONCRETE PAVING PLACEMENT

Remove all loose materials from compacted base.

Apply prime coat, and tack coat where required, and allow to dry
according to manufacturer’s instructions as approved by Architect.
Receipt of Asphaltic Concrete Materials:



Do not accept material unless covered with tarpaulin until unloaded,
and unless material is minimum 130 degrees C (280 degrees F).

2. Do not begin asphaltic concrete material placement when atmospheric
temperature is below 10 degrees C (50 degrees F), nor during fog,
rain, or other unsuitable conditions.

Spreading:

1. Spread material with minimal handling.

2. For finished paving 76 mm (3 inches) or less, spread in one layer.

Rolling:

1. After material has been spread to proper depth, roll until surface

is hard, smooth, unyielding, and true to thickness and elevations
shown on drawings.

Roll in minimum two directions until no roller marks are visible.
Finished paving smoothness tolerance:

a. No depressions which will retain standing water.

b. Maximum deviation: 3 mm in 1.8 m (1/8 inch in 6 feet).

SEAL COAT APPLICATION
Not Used

COLD MILLING
Not Used

PATCHING
Not Used

CLEANING

Remove debris, rubbish, and excess material from project site.

PROTECTION

Protect asphaltic concrete paved areas from traffic until sealer is set

and cured and does not pick up under foot or wheeled traffic.

Repair damage.

- --END- - -



SECTION 01 45 29
TESTING LABORATORY SERVICES
PART 1 - GENERAL
1.1 DESCRIPTION:
This section specifies materials testing activities and inspection
services required during project construction to be provided by a
Testing Laboratory retained by the General Contractor.
1.2 APPLICABLE PUBLICATIONS:

A_. The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.

B. American Association of State Highway and Transportation Officials
(AASHTO) :

T27-11. .. Standard Method of Test for Sieve Analysis of
Fine and Coarse Aggregates

T96-02 (R2006).......... Standard Method of Test for Resistance to
Degradation of Small-Size Coarse Aggregate by
Abrasion and Impact in the Los Angeles Machine

T99-10. ... ... Standard Method of Test for Moisture-Density
Relations of Soils Using a 2.5 Kg (5.5 1b.)
Rammer and a 305 mm (12 in.) Drop

T104-99 (R2007)..-.--... Standard Method of Test for Soundness of
Aggregate by Use of Sodium Sulfate or Magnesium
Sulfate

T180-10. ... .o Standard Method of Test for Moisture-Density

Relations of Soils using a 4.54 kg (10 1b.)
Rammer and a 457 mm (18 in.) Drop

T191-02(R2006) - - - - . - . .. Standard Method of Test for Density of Soil In-
Place by the Sand-Cone Method
T310-13. . oo e i i e e a Standard Method of Test for In-place Density

and Moisture Content of Soil and Soil-aggregate
by Nuclear Methods (Shallow Depth)
C. American Concrete Institute (ACI):
506.4R-94 (R2004)....... Guide for the Evaluation of Shotcrete



D. American Society for Testing and Materials (ASTM):
A325-10. .o ie i i a Standard Specification for Structural Bolts,
Steel, Heat Treated, 120/105 ksi Minimum
Tensile Strength

A370-12. ... Standard Test Methods and Definitions for
Mechanical Testing of Steel Products

A416/A416M-10. ... ... .... Standard Specification for Steel Strand,
Uncoated Seven-Wire for Prestressed Concrete

A490-12. o Standard Specification for Heat Treated Steel
Structural Bolts, 150 ksi Minimum Tensile
Strength

C31/C3IM-10. . oo e e Standard Practice for Making and Curing
Concrete Test Specimens in the Field

C33/C33M-11a. .- aoo.. Standard Specification for Concrete Aggregates

C39/C39M-12. .. ... ... ... Standard Test Method for Compressive Strength
of Cylindrical Concrete Specimens

C109/C109M-11b. ... ... ... Standard Test Method for Compressive Strength
of Hydraulic Cement Mortars

Cl36-06.. ... Standard Test Method for Sieve Analysis of Fine
and Coarse Aggregates

C138/C138M-10b.......... Standard Test Method for Density (Unit Weight),
Yield, and Air Content (Gravimetric) of
Concrete

Cl40-12. .. ... Standard Test Methods for Sampling and Testing
Concrete Masonry Units and Related Units

C143/C143M-10a. ... ...... Standard Test Method for Slump of Hydraulic
Cement Concrete

C172/C172M-10. . .- . ... .. Standard Practice for Sampling Freshly Mixed
Concrete

C173/C173M-10b. ... ... ... Standard Test Method for Air Content of freshly
Mixed Concrete by the Volumetric Method

C330/C330M-09. . ... ...... Standard Specification for Lightweight
Aggregates for Structural Concrete

C567/C567M-11. ... ... ... Standard Test Method for Density Structural
Lightweight Concrete

C780-11. ... ... Standard Test Method for Pre-construction and

Construction Evaluation of Mortars for Plain

and Reinforced Unit Masonry



Cl019-11.. ... ... Standard Test Method for Sampling and Testing
Grout

C1064/C1064M-11. ... ... .. Standard Test Method for Temperature of Freshly
Mixed Portland Cement Concrete

Cl077-11C. oo oo i Standard Practice for Agencies Testing Concrete
and Concrete Aggregates for Use in Construction
and Criteria for Testing Agency Evaluation

Cl314-11a. .. ccoaaao. Standard Test Method for Compressive Strength
of Masonry Prisms

D422-63(2007) - - oo oo - Standard Test Method for Particle-Size Analysis
of Soils

D698-07el. ... cccucnaoa. Standard Test Methods for Laboratory Compaction
Characteristics of Soil Using Standard Effort

D1140-00(2006) - - - .- Standard Test Methods for Amount of Material in
Soils Finer than No. 200 Sieve

D1143/D1143M-07el....... Standard Test Methods for Deep Foundations
Under Static Axial Compressive Load

D1188-07el. ... ... ....... Standard Test Method for Bulk Specific Gravity

and Density of Compacted Bituminous Mixtures
Using Coated Samples

D1556-07 .« o i e e e e e e o Standard Test Method for Density and Unit
Weight of Soil in Place by the Sand-Cone Method
D1557-09. . ... ... .. Standard Test Methods for Laboratory Compaction

Characteristics of Soil Using Modified Effort
(56,000ft Ibf/ft3 (2,700 KNm/m3))

D2166-06. ... ... .o -. Standard Test Method for Unconfined Compressive
Strength of Cohesive Soil

D2167-08) . . oo oo i Standard Test Method for Density and Unit
Weight of Soil in Place by the Rubber Balloon
Method

D2216-10.. ... ccecanoa. Standard Test Methods for Laboratory

Determination of Water (Moisture) Content of
Soil and Rock by Mass
D2974-07a. -« c oo ca e Standard Test Methods for Moisture, Ash, and
Organic Matter of Peat and Other Organic Soils
D3666-11.......ccccono--. Standard Specification for Minimum Requirements
for Agencies Testing and Inspecting Road and
Paving Materials



E.

D3740-11. ... .. ... .. Standard Practice for Minimum Requirements for
Agencies Engaged in Testing and/or Inspection
of Soil and Rock as used in Engineering Design
and Construction

D6938-10.. ... ... Standard Test Method for In-Place Density and
Water Content of Soil and Soil-Aggregate by
Nuclear Methods (Shallow Depth)

E94-04(2010) . - . - oo .- .. Standard Guide for Radiographic Examination

E164-08. ... ... ... .. ..... Standard Practice for Contact Ultrasonic
Testing of Weldments

E329-11C. ..o Standard Specification for Agencies Engaged in
Construction Inspection, Testing, or Special
Inspection

E543-09. ... . o... Standard Specification for Agencies Performing

Non-Destructive Testing

E605-93(R2011).......... Standard Test Methods for Thickness and Density
of Sprayed Fire Resistive Material (SFRM)
Applied to Structural Members

E709-08. ... ... ... .. ..... Standard Guide for Magnetic Particle
Examination
E1155-96(R2008)......... Determining FF Floor Flatness and FL Floor

Levelness Numbers
American Welding Society (AWS):
D1.D1.AIM-10.. ... .. ..... Structural Welding Code-Steel

1.3 REQUIREMENTS:

A

Accreditation Requirements: Construction materials testing laboratories
must be accredited by a laboratory accreditation authority and will be
required to submit a copy of the Certificate of Accreditation and Scope
of Accreditation. The laboratory’s scope of accreditation must include
the appropriate ASTM standards (i.e.; E329, C1077, D3666, D3740, A880,
E543) listed in the technical sections of the specifications.
Laboratories engaged in Hazardous Materials Testing shall meet the
requirements of OSHA and EPA. The policy applies to the specific
laboratory performing the actual testing, not just the “Corporate
Office.”

Inspection and Testing: Testing laboratory shall inspect materials and
workmanship and perform tests described herein and additional tests

requested by Resident Engineer. When it appears materials furnished, or



D.

work performed by Contractor fail to meet construction contract
requirements, Testing Laboratory shall direct attention of Resident
Engineer to such failure.

Written Reports: Testing laboratory shall submit test reports to
Resident Engineer, Contractor, unless other arrangements are agreed to
in writing by the Resident Engineer. Submit reports of tests that fail
to meet construction contract requirements on colored paper.

Verbal Reports: Give verbal notification to Resident Engineer
immediately of any irregularity.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTION
3.1 EARTHWORK:

A

General: The Testing Laboratory shall provide qualified personnel,
materials, equipment, and transportation as required to perform the
services identified/required herein, within the agreed to schedule
and/or time frame. The work to be performed shall be as identified
herein and shall include but not be limited to the following:

1. Observe fill and subgrades during proof-rolling to evaluate
suitability of surface material to receive Till or base course.
Provide recommendations to the Resident Engineer regarding
suitability or unsuitability of areas where proof-rolling was
observed. Where unsuitable results are observed, witness excavation
of unsuitable material and recommend to Resident Engineer extent of
removal and replacement of unsuitable materials and observe proof-
rolling of replaced areas until satisfactory results are obtained.

2. Provide full time observation of fill placement and compaction and
field density testing in building areas and provide full time
observation of Ffill placement and compaction and field density
testing in pavement areas to verify that earthwork compaction
obtained is in accordance with contract documents.

3. Provide supervised geotechnical technician to inspect excavation,
subsurface preparation, and backfill for structural fill.

Testing Compaction:

1. Determine maximum density and optimum moisture content for each type
of fill, backfill and subgrade material used, in compliance with
ASTM D698, Method A.

2. Make field density tests in accordance with the primary testing
method following ASTM D6938 wherever possible. Field density tests



utilizing ASTM D1556 shall be utilized on a case by case basis only
if there are problems with the validity of the results from the
primary method due to specific site field conditions. Should the
testing laboratory propose these alternative methods, they should
provide satisfactory explanation to the Resident Engineer before the
tests are conducted.
a. Pavement Subgrade: One test for each 335 m? (400 square yards),
but in no case fewer than two tests.

3.2 FOUNDATION PILES:

A. Not Used
3.3 FOUNDATION CAISSONS:
A. Not Used

3.4 LANDSCAPING:

A. Test topsoil for organic materials, pH, phosphate, potash content, and

gradation of particles.

1.
2.

Test for organic material by using ASTM D2974.
Determine percent of silt, sand, clay, and foreign materials such as
rock, roots, and vegetation.

B. Submit laboratory test report of topsoil to Resident Engineer.

3.5 ASPHALT CONCRETE PAVING:

A. Aggregate Base Course:

1.

2.

Determine maximum density and optimum moisture content for aggregate
base material in accordance with ASTM D1557, Method D

Make a minimum of three field density tests on each day"s final
compaction on each aggregate course in accordance with ASTM D1556.
Sample and test aggregate as necessary to insure compliance with
specification requirements for gradation, wear, and soundness as
specified in the applicable state highway standards and
specifications.

B. Asphalt Concrete:

1.

2.

Aggregate: Sample and test aggregates in stock pile and hot-bins as
necessary to insure compliance with specification requirements for
gradation (AASHTO T27), wear (AASHTO T96), and soundness (AASHTO
T104).

Temperature: Check temperature of each load of asphalt concrete at
mixing plant and at site of paving operation.



3.

Density: Make a minimum of two field density tests iIn accordance
with ASTM D1188 of asphalt base and surface course for each day"s

paving operation.

3.6 SITE WORK CONCRETE:

Test site work concrete including materials for concrete as required iIn
Article CONCRETE of this section.
3.7 POST-TENSIONING OF CONCRETE:
A. Not Used

3.8 CONCRETE:

A. Batch Plant Inspection and Materials Testing:

1.

Perform continuous batch plant inspection until concrete quality is
established to satisfaction of Resident Engineer with concurrence of
Contracting Officer and perform periodic inspections thereafter as
determined by Resident Engineer.

Periodically inspect and test batch proportioning equipment for
accuracy and report deficiencies to Resident Engineer.

Sample and test mix ingredients as necessary to insure compliance
with specifications.

Sample and test aggregates daily and as necessary for moisture
content. Test the dry rodded weight of the coarse aggregate whenever
a sieve analysis is made, and when it appears there has been a
change in the aggregate.

Certify, in duplicate, ingredients and proportions and amounts of
ingredients in concrete conform to approved trial mixes. When
concrete is batched or mixed off immediate building site, certify
(by signing, initialing or stamping thereon) on delivery slips
(duplicate) that ingredients in truck-load mixes conform to
proportions of aggregate weight, cement factor, and water-cement
ratio of approved trial mixes.

B. Field Inspection and Materials Testing:

1.

2.

Provide a technician at site of placement at all times to perform
concrete sampling and testing.

Review the delivery tickets of the ready-mix concrete trucks
arriving on-site. Notify the Contractor if the concrete cannot be
placed within the specified time limits or if the type of concrete
delivered is incorrect. Reject any loads that do not comply with the
Specification requirements. Rejected loads are to be removed from



the site at the Contractor’s expense. Any rejected concrete that is
placed will be subject to removal.
Take concrete samples at point of placement in accordance with ASTM
Cl172. Mold and cure compression test cylinders in accordance with
ASTM C31. Make at least three cylinders for each 40 m® (60 cubic
yards) or less of each concrete type, and at least three cylinders
for any one day"s pour for each concrete type. After good concrete
quality control has been established and maintained as determined by
Resident Engineer make three cylinders for each 80 m® (100 cubic
yards) or less of each concrete type, and at least three cylinders
from any one day"s pour for each concrete type. Label each cylinder
with an identification number. Resident Engineer may require
additional cylinders to be molded and cured under job conditions.
Perform slump tests in accordance with ASTM C143. Test the Ffirst
truck each day, and every time test cylinders are made. Test pumped
concrete at the hopper and at the discharge end of the hose at the
beginning of each day’s pumping operations to determine change in
slump.
Determine the air content of concrete per ASTM C173. For concrete
required to be air-entrained, test the first truck and every 20 md
(25 cubic yards) thereafter each day. For concrete not required to
be air-entrained, test every 80 m® (100 cubic yards) at random. For
pumped concrete, initially test concrete at both the hopper and the
discharge end of the hose to determine change in air content.
IT slump or air content fall outside specified limits, make another
test immediately from another portion of same batch.
Perform unit weight tests in compliance with ASTM C138 for normal
weight concrete and ASTM C567 for lightweight concrete. Test the
Ffirst truck and each time cylinders are made.
Notify laboratory technician at batch plant of mix irregularities
and request materials and proportioning check.
Verify that specified mixing has been accomplished.
Environmental Conditions: Determine the temperature per ASTM C1064
for each truckload of concrete during hot weather and cold weather
concreting operations:
a. When ambient air temperature falls below 4.4 degrees C (40
degrees F), record maximum and minimum air temperatures in each
24 hour period; record air temperature inside protective



11.

12.

13.

14.

15.

16.

17.

18.

enclosure; record minimum temperature of surface of hardened
concrete.

b. When ambient air temperature rises above 29.4 degrees C (85
degrees F), record maximum and minimum air temperature in each 24
hour period; record minimum relative humidity; record maximum
wind velocity; record maximum temperature of surface of hardened
concrete.

Inspect the reinforcing steel placement, including bar size, bar

spacing, top and bottom concrete cover, proper tie into the chairs,

and grade of steel prior to concrete placement. Submit detailed
report of observations.

Observe conveying, placement, and consolidation of concrete for

conformance to specifications.

Observe condition of formed surfaces upon removal of formwork prior

to repair of surface defects and observe repair of surface defects.

Observe curing procedures for conformance with specifications,

record dates of concrete placement, start of preliminary curing,

start of final curing, end of curing period.

Observe preparations for placement of concrete:

a. Inspect handling, conveying, and placing equipment, inspect
vibrating and compaction equipment.

b. Inspect preparation of construction, expansion, and isolation
joints.

Observe preparations for protection from hot weather, cold weather,

sun, and rain, and preparations for curing.

Observe concrete mixing:

a. Monitor and record amount of water added at project site.

b. Observe minimum and maximum mixing times.

Measure concrete flatwork for levelness and flatness as follows:

a. Perform Floor Tolerance Measurements Fg and F_ in accordance with
ASTM E1155. Calculate the actual overall F- numbers using the
inferior/superior area method.

b. Perform all Ffloor tolerance measurements within 48 hours after
slab installation and prior to removal of shoring and formwork.

c. Provide the Contractor and the Resident Engineer with the results
of all profile tests, including a running tabulation of the
overall Fr and F_ values for all slabs installed to date, within
72 hours after each slab installation.



19.

Other inspections:
a. Grouting under base plates.
b. Grouting anchor bolts and reinforcing steel in hardened concrete.

C. Laboratory Tests of Field Samples:

1.

Test compression test cylinders for strength in accordance with ASTM

C39. For each test series, test one cylinder at 7 days and one

cylinder at 28 days. Use remaining cylinder as a spare tested as

directed by Resident Engineer. Compile laboratory test reports as

follows: Compressive strength test shall be result of one cylinder,

except when one cylinder shows evidence of improper sampling,

molding or testing, in which case it shall be discarded and strength

of spare cylinder shall be used.

Make weight tests of hardened lightweight structural concrete in

accordance with ASTM C567.

Furnish certified compression test reports (duplicate) to Resident

Engineer. In test report, indicate the following information:

a. Cylinder identification number and date cast.

b. Specific location at which test samples were taken.

c. Type of concrete, slump, and percent air.

d. Compressive strength of concrete in MPa (psi).-

e. Weight of lightweight structural concrete in kg/m® (pounds per
cubic feet).

f. Weather conditions during placing.

g. Temperature of concrete in each test cylinder when test cylinder
was molded.

h. Maximum and minimum ambient temperature during placing.

i. Ambient temperature when concrete sample in test cylinder was
taken.

J- Date delivered to laboratory and date tested.

3.9 REINFORCEMENT:

A.

B.

Perform sampling at fabricating plant. Take two samples from each 23 t

(25 tons) or fraction thereof of each size of reinforcing steel No. 10
thru No. 57 (No. 3 thru No. 18).
Make one tensile and one bend test in accordance with ASTM A370 from

each pair of samples obtained.

C. Written report shall include, in addition to test results, heat number,

manufacturer, type and grade of steel, and bar size.



D. Perform tension tests of mechanical and welded splices in accordance
with ASTM A370.
3.10 SHOTCRETE:
A. Not Used
3.11 PRESTRESSED CONCRETE:
A. Not Used
3.12 ARCHITECTURAL PRECAST CONCRETE:
A. Not Used
3.13 MASONRY:
A. Not Used

3.14 STRUCTURAL STEEL:
A. Not Used

3.15 STEEL DECKING:
A. Not Used

3.16 SHEAR CONNECTOR STUDS:
A. Not Used

3.17 SPRAYED-ON FIREPROOFING:
A. Not Used

3.18 TYPE OF TEST:
Not Used

- - -END-=- - -



SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL
1.1 DESCRIPTION:

This section specifies cast-in-place structural concrete and materials

and mixes for other concrete.

1.2 RELATED WORK:

A

B.

Materials testing and inspection during construction: Section 01 45 29,
TESTING LABORATORY SERVICES.

Concrete roads, walks, and similar exterior site work: Section 32 05
23, CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS.

1.3 TESTING AGENCY FOR CONCRETE MIX DESIGN:

A

C.

Testing agency for the trial concrete mix design retained and
reimbursed by the Contractor and approved by Resident Engineer. For all
other testing, refer to Section 01 45 29 Testing Laboratory Services.
Testing agency maintaining active participation in Program of Cement
and Concrete Reference Laboratory (CCRL) of National Institute of
Standards and Technology. Accompany request for approval of testing
agency with a copy of Report of Latest Inspection of Laboratory
Facilities by CCRL.

Testing agency shall furnish equipment and qualified technicians to

establish proportions of ingredients for concrete mixes.

1.4 TOLERANCES:

Al

B.

Formwork: ACI 117, except the elevation tolerance of formed surfaces
before removal of shores is +0 mm (+0 inch) and -20 mm (-3/4 inch).
Reinforcement Fabricating and Placing: ACI 117, except that fabrication
tolerance for bar sizes Nos. 10, 13, and 16 (Nos. 3, 4, and 5)
(Tolerance Symbol 1 in Fig. 2.1(a), ACl, 117) used as column ties or
stirrups is +0 mm (+0 inch) and -13 mm (-1/2 inch) where gross bar
length is less than 3600 mm (12 feet), or +0 mm (+O inch) and -20 mm (-
3/4 inch) where gross bar length is 3600 mm (12 feet) or more.
Cross-Sectional Dimension: ACI 117, except tolerance for thickness of
slabs 12 inches or less is +20 mm (+3/4 inch) and - 6 mm (-1/4 inch).
Tolerance of thickness of beams more than 300 mm (12 inch) but less
than 900 mm (3 feet) is +20 mm (+3/4 inch) and -10 mm (-3/8 inch).

Slab Finishes: ACI 117, Section 4.5.6, F-number method in accordance
with ASTM E1155, except as follows:



1. Test entire slab surface, including those areas within 600 mm (2
feet) of construction joints and vertical elements that project
through slab surface.

2. Maximum elevation change which may occur within 600 mm (2 feet) of

any column or wall element is 6 mm (0.25 inches).
3. Allow sample measurement lines that are perpendicular to

construction joints to extend past joint into previous placement no

further than 1500 mm (5 feet).
1.5 REGULATORY REQUIREMENTS:

A_. ACI SP-66 — ACI Detailing Manual.

B. ACI 318 - Building Code Requirements for Reinforced Concrete.

C. ACI 301 — Standard Specifications for Structural Concrete.

1.6 SUBMITTALS:

A_. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, and SAMPLES.

B. Shop Drawings: Reinforcing steel: Complete shop drawings

C. Mill Test Reports:

1. Reinforcing Steel.
2. Cement.
D. Manufacturer®s Certificates:
1. Abrasive aggregate.
2. Lightweight aggregate for structural concrete.
3. Air-entraining admixture.
4. Chemical admixtures, including chloride ion content.
5. Waterproof paper for curing concrete.
6. Liquid membrane-forming compounds for curing concrete.
7. Non-shrinking grout.
8. Liquid hardener.
9. Waterstops.
10. Expansion joint filler.
11. Adhesive binder.

E. Testing Agency for Concrete Mix Design: Approval request including
qualifications of principals and technicians and evidence of active
participation in program of Cement and Concrete Reference Laboratory
(CCRL) of National Institute of Standards and Technology // and copy
report of latest CCRL, Inspection of Laboratory. //

of



F. Test Report for Concrete Mix Designs: Trial mixes including
water-cement // fly ash // ratio curves, concrete mix ingredients, and
admixtures.

G. Shoring and Reshoring Sequence: Submit for approval a shoring and
reshoring sequence for flat slab/flat plate portions, prepared by a
registered Professional Engineer. As a minimum, include timing of form
stripping, reshoring, number of floors to be re-shored and timing of
re-shore removal to serve as an initial outline of procedures subject
to modification as construction progresses. Submit revisions to
sequence, whether initiated by Resident Engineer (see FORMWORK) or
Contractor.

1.7 DELIVERY, STORAGE, AND HANDLING:

A. Conform to ACl 304. Store aggregate separately for each kind or grade,
to prevent segregation of sizes and avoid inclusion of dirt and other
materials.

B. Deliver cement in original sealed containers bearing name of brand and
manufacturer, and marked with net weight of contents. Store in suitable
watertight building in which Floor is raised at least 300 mm (1 foot)
above ground. Store bulk cement and fly ash in separate suitable bins.

C. Deliver other packaged materials for use in concrete in original sealed
containers, plainly marked with manufacturer®s name and brand, and
protect from damage until used.

1.8 PRE-CONCRETE CONFERENCE:

A. General: At least 15 days prior to submittal of design mixes, conduct a
meeting to review proposed methods of concrete construction to achieve
the required results.

B. Agenda: Includes but is not limited to:

1. Submittals.

2. Coordination of work.

3. Availability of material.

4. Concrete mix design including admixtures.

5. Methods of placing, finishing, and curing.

6. Finish criteria required to obtain required flatness and levelness.
7. Timing of floor finish measurements.

8. Material inspection and testing.

C. Attendees: Include but not limited to representatives of Contractor;
subcontractors involved in supplying, conveying, placing, finishing,
and curing concrete; lightweight aggregate manufacturer; admixture



manufacturers; Resident Engineer; Consulting Engineer; Department of
Veterans Affairs retained testing laboratories for concrete testing and
finish (F-number) verification.

D. Minutes of the meeting: Contractor shall take minutes and type and
distribute the minutes to attendees within five days of the meeting.
1.9 MOCK-UP:
A. Not Used

1.10 APPLICABLE PUBLICATIONS:

A

B.

D.

Publications listed below form a part of this specification to extent

referenced. Publications are referenced in text by basic designation

only.

American Concrete Institute (ACI):

117-10. 0 oo et Specifications for Tolerances for Concrete
Construction and Materials and Commentary

211.1-91(R2009) .. .- ... .. Standard Practice for Selecting Proportions for
Normal, Heavyweight, and Mass Concrete

211.2-98(R2004) ... ... ... Standard Practice for Selecting Proportions for
Structural Lightweight Concrete

214R-11 . . oo Guide to Evaluation of Strength Test Results of
Concrete

301-10. ..o Standard Practice for Structural Concrete

304R-00(R2009) . .. ... . ... Guide for Measuring, Mixing, Transporting, and
Placing Concrete

305.1-06. ... Specification for Hot Weather Concreting

306.1-90(R2002) .- .- ... .. Standard Specification for Cold Weather
Concreting

308.1-11.. ... Specification for Curing Concrete

309R-05. .. .. Guide for Consolidation of Concrete

318-11. ... Building Code Requirements for Structural
Concrete and Commentary

347-04 . . o ... Guide to Formwork for Concrete

SP-66-04. . ... ... ACI Detailing Manual

American National Standards Institute and American Hardboard
Association (ANSI/AHA):

A135.4-2004. .. ... ..... Basic Hardboard

American Society for Testing and Materials (ASTM):



AB2/A82M-07 . - o o e e e oo Standard Specification for Steel Wire, Plain,
for Concrete Reinforcement

A185/185M-07. ... ... .... Standard Specification for Steel Welded Wire
Reinforcement, Plain, for Concrete

AB615/A615M-09. . ... . ..... Standard Specification for Deformed and Plain
Carbon Steel Bars for Concrete Reinforcement

AB653/A653M-11 ... .. ...... Standard Specification for Steel Sheet, Zinc

Coated (Galvanized) or Zinc lron Alloy Coated
(Galvannealed) by the Hot Dip Process

A706/A706M-09. . ... _..... Standard Specification for Low Alloy Steel
Deformed and Plain Bars for Concrete

Reinforcement

A767/A767M-09. . ... ..... Standard Specification for Zinc Coated
(Galvanized) Steel Bars for Concrete
Reinforcement

A775/A775M-07 . . ... ... ... Standard Specification for Epoxy Coated
Reinforcing Steel Bars

AB20-11. .. ..o Standard Specification for Steel Fibers for
Fiber Reinforced Concrete

A996/A996M-09. . ... ... ... Standard Specification for Rail Steel and Axle
Steel Deformed Bars for Concrete Reinforcement

C31/C3IM-10. . oo e e Standard Practice for Making and Curing
Concrete Test Specimens in the field

C33/C33M-11A. .. ... ... ... Standard Specification for Concrete Aggregates

C39/C39M-12. .. ... ... ... Standard Test Method for Compressive Strength
of Cylindrical Concrete Specimens

C94/Co94M-12. . . oo Standard Specification for Ready Mixed Concrete

C143/C143M-10. . - - . oo . - Standard Test Method for Slump of Hydraulic
Cement Concrete

C150-11. ... .o Standard Specification for Portland Cement

Cl71-07. e e e e Standard Specification for Sheet Materials for
Curing Concrete

Cl72-10. . e i i e e e Standard Practice for Sampling Freshly Mixed
Concrete

Cl73-10. .. .o Standard Test Method for Air Content of Freshly
Mixed Concrete by the Volumetric Method

C192/C192M-07 . oo o e e - Standard Practice for Making and Curing

Concrete Test Specimens in the Laboratory



C231-10. .. cciie e Standard Test Method for Air Content of Freshly
Mixed Concrete by the Pressure Method

C260-10. ... .o Standard Specification for Air Entraining
Admixtures for Concrete

C309-11. ... .. ..o Standard Specification for Liquid Membrane
Forming Compounds for Curing Concrete

C330-09..cccccii e Standard Specification for Lightweight
Aggregates for Structural Concrete

C494/C494M-11. .. ... ... .. Standard Specification for Chemical Admixtures
for Concrete

C618-12. ... ciieiaaaa Standard Specification for Coal Fly Ash and Raw

or Calcined Natural Pozzolan for Use in
Concrete

C666/C666M-03(R2008) ... .Standard Test Method for Resistance of Concrete
to Rapid Freezing and Thawing

C881/C881IM-10........... Standard Specification for Epoxy Resin Base
Bonding Systems for Concrete

C1107/1107M-11 ... ... .... Standard Specification for Packaged Dry,
Hydraulic-Cement Grout (Non-shrink)

C1315-11. . . oo Standard Specification for Liquid Membrane

Forming Compounds Having Special Properties for
Curing and Sealing Concrete

D6-95(R2011) . .. - oo .- - .. Standard Test Method for Loss on Heating of Oil
and Asphaltic Compounds

D297-93(R2006) . - - . ... ... Standard Methods for Rubber Products Chemical
Analysis

D412—06AE2. .. . ... .. .... Standard Test Methods for Vulcanized Rubber and
Thermoplastic Elastomers - Tension

D1751-04(R2008) . . .. .. ... Standard Specification for Preformed Expansion

Joint Filler for Concrete Paving and Structural
Construction (Non-extruding and Resilient
Bituminous Types)

D4263-83(2012) . ... ... ... Standard Test Method for Indicating Moisture in
Concrete by the Plastic Sheet Method.
D4397-10. . .. - .. Standard Specification for Polyethylene

Sheeting for Construction, Industrial and
Agricultural Applications



E1155-96(R2008)......... Standard Test Method for Determining Fe Floor
Flatness and F. Floor Levelness Numbers

F1869-11. ... .. ... .. ..... Standard Test Method for Measuring Moisture
Vapor Emission Rate of Concrete Subfloor Using
Anhydrous Calcium Chloride.

American Welding Society (AWS):

D1.4/D1.4M-11. ... ... .... Structural Welding Code - Reinforcing Steel
Concrete Reinforcing Steel Institute (CRSI):

Handbook 2008

National Cooperative Highway Research Program (NCHRP):

Report On............... Concrete Sealers for the Protection of Bridge
Structures

U. S. Department of Commerce Product Standard (PS):

PS 1. ... Construction and Industrial Plywood

PS 20. .o American Softwood Lumber

U. S. Army Corps of Engineers Handbook for Concrete and Cement:

CRD C513. ... oo Rubber Waterstops
CRD C572. . e ooiiaoa Polyvinyl Chloride Waterstops
PART 2 — PRODUCTS:
2.1 FORMS:
A. Wood: PS 20 free from loose knots and suitable to facilitate finishing

B.

concrete surface specified; tongue and grooved.

Plywood: PS-1 Exterior Grade B-B (concrete-form) 16 mm (5/8 inch), or
20 mm (374 inch) thick for unlined contact form. B-B High Density
Concrete Form Overlay optional.

Metal for Concrete Rib-Type Construction: Steel (removal type) of
suitable weight and form to provide required rigidity.

Permanent Steel Form for Concrete Slabs: Corrugated, ASTM A653, Grade
E, and Galvanized, ASTM A653, G90. Provide venting where insulating
concrete fill is used.

Corrugated Fiberboard Void Boxes: Double faced, completely impregnated
with paraffin and laminated with moisture resistant adhesive, size as
shown. Design forms to support not less than 48 KPa (1000 psf) and not
lose more than 15 percent of their original strength after being
completely submerged in water for 24 hours and then air dried.

Form Lining:

1. Hardboard: ANSI/AHA A135.4, Class 2 with one (S1S) smooth side)



2. Plywood: Grade B-B Exterior (concrete-form) not less than 6 mm (1/4
inch) thick.

3. Plastic, fiberglass, or elastomeric capable of reproducing the
desired pattern or texture.

G. Concrete products shall comply with following standards for biobased
materials:
Material Type Percent by Weight
Concrete Penetrating Liquid 79 percent biobased material
Concrete form Release Agent 87 percent biobased material
Concrete Sealer 11 percent biobased material
The minimum-content standards are based on the weight (not the volume)
of the material.
H. Form Ties: Develop a minimum working strength of 13.35 kN (3000 pounds)

when Ffully assembled. Ties shall be adjustable in length to permit
tightening of forms and not have any lugs, cones, washers to act as
spreader within form, nor leave a hole larger than 20 mm (3/4 inch)
diameter, or a depression in exposed concrete surface, or leave metal
closer than 40 mm (1 1/2 inches) to concrete surface. Wire ties not
permitted. Cutting ties back from concrete face not permitted.

2.2 MATERIALS:

A
B.

Portland Cement: ASTM C150 Type 1 or 1II.

Fly Ash: ASTM C618, Class C or F including supplementary optional

requirements relating to reactive aggregates and alkalies, and loss on

ignition (LOI) not to exceed 5 percent.

Coarse Aggregate: ASTM C33.

1. Size 67 or Size 467 may be used for footings and walls over 300 mm
(12 inches) thick.

2. Coarse aggregate for applied topping, encasement of steel columns,
and metal pan stair fill shall be Size 7.

3. Maximum size of coarse aggregates not more than one-fifth of
narrowest dimension between sides of forms, one-third of depth of
slabs, nor three-fourth of minimum clear spacing between reinforcing
bars.

Lightweight Aggregates for Structural Concrete: ASTM C330, Table 1.

Maximum size of aggregate not larger than one-fifth of narrowest

dimension between forms, nor three-fourth of minimum clear distance



G.

H.
I.
J.
K.
L.
M.

between reinforcing bars. Contractor to furnish certified report to

verify that aggregate is sound and durable, and has a durability factor

of not less than 80 based on 300 cycles of freezing and thawing when
tested in accordance with ASTM C666.

Fine Aggregate: ASTM C33. Fine aggregate for applied concrete floor

topping shall pass a 4.75 mm (No. 4) sieve, 10 percent maximum shall

pass a 150 um (No. 100) sieve.

Mixing Water: Fresh, clean, and potable.

Admixtures:

1. Water Reducing Admixture: ASTM C494, Type A and not contain more
chloride ions than are present in municipal drinking water.

2. Water Reducing, Retarding Admixture: ASTM C494, Type D and not
contain more chloride ions than are present in municipal drinking
water .

3. High-Range Water-Reducing Admixture (Superplasticizer): ASTM C494,
Type F or G, and not contain more chloride ions than are present in
municipal drinking water.

4_ Non-Corrosive, Non-Chloride Accelerator: ASTM C494, Type C or E, and
not contain more chloride ions than are present in municipal
drinking water. Admixture manufacturer must have long-term non-
corrosive test data from an independent testing laboratory of at
least one year duration using an acceptable accelerated corrosion
test method such as that using electrical potential measures.

5. Air Entraining Admixture: ASTM C260.

6. Microsilica: Use only with prior review and acceptance of the
Resident Engineer. Use only in conjunction with high range water
reducer.

7. Calcium Nitrite corrosion inhibitor: ASTM C494 Type C.

8. Prohibited Admixtures: Calcium chloride, thiocyanate or admixtures
containing more than 0.05 percent chloride ions are not permitted.

9. Certification: Written conformance to the requirements above and the
chloride ion content of the admixture prior to mix designh review.

Vapor Barrier: ASTM D4397, 0.25 mm (10 mil), 0.38 mm (15 mil).

Reinforcing Steel: ASTM A615, or ASTM A996, deformed, grade as shown.

Welded Wire Fabric: ASTM A185.

Reinforcing Bars to be Welded: ASTM A706.

Galvanized Reinforcing Bars: ASTM A767.

Epoxy Coated Reinforcing Bars: ASTM A775.



N.
0.

Cold Drawn Steel Wire: ASTM A82.

Reinforcement for Concrete Fireproofing: 100 mm x 100 mm x 3.4 mm

diameter (4 x 4-W1.4 x W1.4) welded wire fabric, secured in place to

hold mesh 20 mm (374 inch) away from steel. Mesh at steel columns shall
be wired to No. 10 (No. 3) vertical corner steel bars.

Reinforcement for Metal Pan Stair Fill: 50 mm (2 inch) wire mesh,

either hexagonal mesh at .8Kg/m? (1.5 pounds per square yard), or square

mesh at .6Kg/m? (1.17 pounds per square yard).

Supports, Spacers, and Chairs: Types which will hold reinforcement in

position shown in accordance with requirements of ACI 318 except as

specified.

Expansion Joint Filler: ASTM D1751.

Sheet Materials for Curing Concrete: ASTM C171.

Liquid Membrane-forming Compounds for Curing Concrete: ASTM C309, Type

I, with fugitive dye, and shall meet the requirements of ASTM

C1315.Compound shall be compatible with scheduled surface treatment,

such as paint and resilient tile, and shall not discolor concrete

surface.

Abrasive Aggregate: Aluminum oxide grains or emery grits.

Liquid Hardener and Dustproofer: Fluosilicate solution of magnesium

fluosilicate or zinc fluosilicate. Magnesium and zinc may be used

separately or in combination as recommended by manufacturer. Use only
on exposed slab. Do not use where floor is covered with resilient
flooring, paint or other finish coating.

Moisture Vapor Emissions & Alkalinity Control Sealer: 100% active
colorless aqueous siliconate solution concrete surface.

1. ASTM C1315 Type 1 Class A, and ASTM C309 Type 1 Class A, penetrating
product to have no less than 34% solid content, leaving no sheen,
volatile organic compound (VOC) content rating as required to suite
regulatory requirements. The product shall have at least a five (5)
year documented history in controlling moisture vapor emission from
damaging floor covering, compatible with all finish materials.

2. MVE 15-Year Warranty:

a. When a floor covering is installed on a below grade, on grade, or
above grade concrete slab treated with Moisture Vapor Emissions &
Alkalinity Control Sealer according to manufacturer’s

instruction, sealer manufacturer shall warrant the floor covering



system against failure due to moisture vapor migration or
moisture-born contaminates for a period of Fifteen (15) years
from the date of original installation. The warranty shall cover
all labor and materials needed to replace all floor covering that

fails due to moisture vapor emission & moisture born
contaminates.

X. Penetrating Sealer: For use on parking garage ramps and decks. High
penetration silane sealer providing minimum 95 percent screening per
National Cooperative Highway Research Program (NCHRP) No. 244 standards
for chloride i1on penetration resistance. Requires moist (nhon-membrane)
curing of slab.

Y. Non-Shrink Grout:

1. ASTM C1107, pre-mixed, produce a compressive strength of at least 18
MPa at three days and 35 MPa (56000 psi) at 28 days. Furnish test
data from an independent laboratory indicating that the grout when
placed at a fluid consistency shall achieve 95 percent bearing under
a 1200 mm x 1200 mm (4 foot by 4 foot) base plate.

2. Where high Ffluidity or increased placing time is required, furnish
test data from an independent laboratory indicating that the grout
when placed at a fluid consistency shall achieve 95 percent under an
450 mm x 900 mm (18 inch by 36 inch) base plate.

Z. Adhesive Binder: ASTM C881.

AA_. Waterstops:

1. Polyvinyl Chloride Waterstop: CRD C572.

2. Rubber Waterstops: CRD C513.

3. Bentonite Waterstop: Flexible strip of bentonite 25 mm x 20 mm (1
inch by 374 inch), weighing 8.7 kg/m (5.85 Ibs. per foot) composed
of Butyl Rubber Hydrocarbon (ASTM D297), Bentonite (SS-S-210-A) and
Volatile Matter (ASTM D6).

4. Non-Metallic Hydrophilic: Swellable strip type compound of polymer
modified chloroprene rubber that swells upon contact with water
shall conform to ASTM D412 as follows: Tensile strength 420 psi
minimum; ultimate elongation 600 percent minimum. Hardness shall be
50 minimum on the type A durameter and the volumetric expansion
ratio in in 70 deg water shall be 3 to 1 minimum.

BB. Porous Backfill: Crushed stone or gravel graded from 25 mm to 20 mm (1
inch to 374 inch).

CC. Fibers:



DD.

EE.
FF.

1.

Synthetic Fibers: Monofilament or fibrillated polypropylene fibers
for secondary reinforcing of concrete members. Use appropriate
length and 0.9 kg/m® (1.5 Ib. per cubic yard). Product shall have a
UL rating.

Steel Fibers: ASTM A820, Type 1 cold drawn, high tensile steel wire
for use as primary reinforcing in slab-on-grade. Minimum dosage rate
18 kg/m3 (30 Ib. per cubic yard).

Epoxy Joint Filler: Two component, 100 percent solids compound, with a

minimum shore D hardness of 50.

Bonding Admixture: Non-rewettable, polymer modified, bonding compound.

Architectural Concrete: For areas designated as architectural concrete

on the Contract Documents, use colored cements and specially selected

aggregates as necessary to produce a concrete of a color and finish

which exactly matches the designated sample panel.
2.3 CONCRETE MIXES:

A. Mix Designs: Proportioned in accordance with Section 5.3,

"Proportioning on the Basis of Field Experience and/or Trial Mixtures"
of ACI 318.

1.

4.

IT trial mixes are used, make a set of at least 6 cylinders in
accordance with ASTM C192 for test purposes from each trial mix;
test three for compressive strength at 7 days and three at 28 days.
Submit a report of results of each test series, include a detailed
listing of the proportions of trial mix or mixes, including cement,
fly ash, admixtures, weight of fine and coarse aggregate per m3
(cubic yard) measured dry rodded and damp loose, specific gravity,
fineness modulus, percentage of moisture, air content,

water-cement -fly ash ratio, and consistency of each cylinder in
terms of slump. Include dry unit weight of lightweight structural
concrete.

Prepare a curve showing relationship between water-cement -fly ash
ratio at 7-day and 28-day compressive strengths. Plot each curve
using at least three specimens.

IT the field experience method is used, submit complete standard
deviation analysis.

Fly Ash Testing: Submit certificate verifying conformance with ASTM 618

initially with mix design and for each truck load of fly ash delivered

from source. Submit test results performed within 6 months of submittal



C.

date. Notify Resident Engineer immediately when change iIn source is

anticipated.

1. Testing Laboratory used for Fly ash certification/testing shall
participate in the Cement and Concrete Reference Laboratory (CCRL)
program. Submit most recent CCRL inspection report.

After approval of mixes no substitution in material or change in

proportions of approval mixes may be made without additional tests and

approval of Resident Engineer or as specified. Making and testing of
preliminary test cylinders may be carried on pending approval of cement
and fly ash, providing Contractor and manufacturer certify that
ingredients used in making test cylinders are the same. Resident

Engineer may allow Contractor to proceed with depositing concrete for

certain portions of work, pending Ffinal approval of cement and fly ash

and approval of design mix.

Cement Factor: Maintain minimum cement factors in Table I regardless of

compressive strength developed above minimums. Use Fly Ash as an

admixture with 20% replacement by weight in all structural work.

Increase this replacement to 40% for mass concrete, and reduce it to

10% for drilled piers and caissons. Fly ash shall not be used in high-

early mix design.



TABLE 1 - CEMENT AND WATER FACTORS FOR CONCRETE

Concrete Strength Non-Air- Air-Entrained
Entrained

Min. 28 Day Min. Cement Max. Water Min. Cement | Max. Water
Comp. Str. kg/m* (Ibs/c. Cement Ratio kg/m3 Cement
MPa (psi) yd) (Ibs/c. yd) Ratio
35 (5000)1:3 375 (630) 0.45 385 (650) 0.40
30 (4000)%-3 325 (550) 0.55 340 (570) 0.50
25 (3000)1-3 280 (470) 0.65 290 (490) 0.55
25 (3000)1:2 300 (500) . 310 (520) .

1. If trial mixes are used, the proposed mix design shall achieve a
compressive strength 8.3 MPa (1200 psi) in excess of f*c. For
concrete strengths above 35 Mpa (5000 psi), the proposed mix design
shall achieve a compressive strength 9.7 MPa (1400 psi) in excess of
f’c.

2. Lightweight Structural Concrete. Pump mixes may require higher
cement values.

3. For concrete exposed to high sulfate content soils maximum water

is 0.44.

4. Determined by Laboratory in accordance with ACI 211.1 for normal
concrete or ACI 211.2 for lightweight structural concrete.

cement ratio

Maximum Slump: Maximum slump, as determined by ASTM C143 with
tolerances as established by ASTM C94, for concrete to be vibrated
shall be as shown in Table II.

TABLE 11 - MAXIMUM SLUMP, MM (INCHES)*

Type of Construction | Normal Weight

Concrete

Lightweight Structural
Concrete

Reinforced Footings
and Substructure
Walls

75mm (3 inches) | 75 mm (3 inches)

Slabs, Beams,
Reinforced Walls, and
Building Columns

100 mm (4
inches)

100 mm (4 inches)

Slump may be increased by the use of the approved high-range water-
reducing admixture (superplasticizer). Tolerances as established by
ASTM C94. Concrete containing the high-range-water-reducing admixture
may have a maximum slump of 225 mm (9 inches). The concrete shall



H.

arrive at the job site at a slump of 50 mm to 75 mm (2 inches to 3
inches), and 75 mm to 100 mm (3 inches to 4 inches) for lightweight
concrete. This should be verified, and then the high-range-water-
reducing admixture added to increase the slump to the approved level.

SPEC WRITER NOTE: Check with Structural
Engineer to determine whether
air-entrainment will be approved for uses
other than specified.
Air-Entrainment: Air-entrainment of normal weight concrete shall
conform with Table I11. Air-entrainment of lightweight structural
concrete shall conform with Table IV. Determine air content by either
ASTM C173 or ASTM C231.

TABLE 111 - TOTAL AIR CONTENT
FOR VARIOUS SIZES OF COARSE AGGREGATES (NORMAL CONCRETE)

Nominal Maximum Size of Coarse Aggregate, mm (Inches)
Total Air Content Percentage by Volume

10 mm (3/8 in).6 to 10 13 mm (1/2 in).5 to 9

20 mm (3/4 in).4 to 8 25 mm (1 in).3-1/2 to 6-1/2
40 mm (1 1/2 in).3 to 6

TABLE 1V
AIR CONTENT OF LIGHTWEIGHT STRUCTURAL CONCRETE

Nominal Maximum size of | Coarse Aggregate, mm’s (Inches)
Total Air Content Percentage by Volume

Greater than 10 mm (3/8 10 mm (3/8 in) or less 5 to 9
in) 4 to 8

High early strength concrete, made with Type 111 cement or Type I
cement plus non-corrosive accelerator, shall have a 7-day compressive
strength equal to specified minimum 28-day compressive strength for
concrete type specified made with standard Portland cement.
Lightweight structural concrete shall not weigh more than air-dry unit
weight shown. Air-dry unit weight determined on 150 mm by 300 mm (6
inch by 12 inch) test cylinders after seven days standard moist curing
followed by 21 days drying at 23 degrees C + 1.7 degrees C (73.4 + 3
degrees Fahrenheit), and 50 (plus or minus 7) percent relative
humidity. Use wet unit weight of fresh concrete as basis of control in
field.



J.

Concrete slabs placed at air temperatures below 10 degrees C (50 degrees
Fahrenheit) use non-corrosive, non-chloride accelerator. Concrete
required to be air entrained use approved air entraining admixture.
Pumped concrete, synthetic Fiber concrete, architectural concrete,
concrete required to be watertight, and concrete with a water/cement
ratio below 0.50 use high-range water-reducing admixture
(superplasticizer).

Durability: Use air entrainment for exterior exposed concrete subjected

to freezing and thawing and other concrete shown or specified. For air

content requirements see Table 111 or Table 1V.

Enforcing Strength Requirements: Test as specified in Section 01 45 29,

TESTING LABORATORY SERVICES, during the progress of the work. Seven-day

tests may be used as indicators of 28-day strength. Average of any

three 28-day consecutive strength tests of laboratory-cured specimens
representing each type of concrete shall be equal to or greater than
specified strength. No single test shall be more than 3.5 MPa (500 psi)
below specified strength. Interpret field test results in accordance
with ACI 214. Should strengths shown by test specimens fall below
required values, Resident Engineer may require any one or any
combination of the following corrective actions, at no additional cost
to the Government:

1. Require changes in mix proportions by selecting one of the other
appropriate trial mixes or changing proportions, including cement
content, of approved trial mix.

2. Require additional curing and protection.

3. If Five consecutive tests fall below 95 percent of minimum values
given in Table 1 or if test results are so low as to raise a
question as to the safety of the structure, Resident Engineer may
direct Contractor to take cores from portions of the structure. Use
results from cores tested by the Contractor retained testing agency
to analyze structure.

4. ITf strength of core drilled specimens falls below 85 percent of
minimum value given in Table I, Resident Engineer may order load
tests, made by Contractor retained testing agency, on portions of
building so affected. Load tests in accordance with ACI 318 and
criteria of acceptability of concrete under test as given therein.



5. Concrete work, judged inadequate by structural analysis, by results
of load test, or for any reason, shall be reinforced with additional
construction or replaced, if directed by the Resident Engineer.

2.4 BATCHING AND MIXING:

A. General: Concrete shall be "Ready-Mixed"™ and comply with ACI 318 and
ASTM C94, except as specified. Batch mixing at the site is permitted.
Mixing process and equipment must be approved by Resident Engineer.
With each batch of concrete, furnish certified delivery tickets listing
information in Paragraph 16.1 and 16.2 of ASTM C94. Maximum delivery
temperature of concrete is 38°C (100 degrees Fahrenheit). Minimum

delivery temperature as follows:

Atmospheric Temperature Minimum Concrete Temperature

-1. degrees to 4.4 degrees C 15.6 degrees C (60 degrees F.)
(30 degrees to 40 degrees F)

-17 degrees C to -1.1 degrees C 21 degrees C (70 degrees F.)
(O degrees to 30 degrees F.)

1. Services of aggregate manufacturer®s representative shall be
furnished during the design of trial mixes and as requested by the
Resident Engineer for consultation during batching, mixing, and
placing operations of lightweight structural concrete. Services will
be required until field controls indicate that concrete of required
quality is being furnished. Representative shall be thoroughly
familiar with the structural lightweight aggregate, adjustment and
control of mixes to produce concrete of required quality.
Representative shall assist and advise Resident Engineer.

PART 3 — EXECUTION
3.1 FORMWORK:

A. General: Design in accordance with ACI 347 is the responsibility of the
Contractor. The Contractor shall retain a registered Professional
Engineer to design the formwork, shores, and reshores.

1. Form boards and plywood forms may be reused for contact surfaces of
exposed concrete only if thoroughly cleaned, patched, and repaired
and Resident Engineer approves their reuse.

2. Provide forms for concrete footings unless Resident Engineer

determines forms are not necessary.



3. Corrugated fiberboard forms: Place forms on a smooth firm bed, set
tight, with no buckled cartons to prevent horizontal displacement,
and in a dry condition when concrete is placed.

Treating and Wetting: Treat or wet contact forms as follows:

1. Coat plywood and board forms with non-staining form sealer. In hot
weather, cool forms by wetting with cool water just before concrete
is placed.

2. Clean and coat removable metal forms with light form oil before
reinforcement is placed. In hot weather, cool metal forms by
thoroughly wetting with water just before placing concrete.

3. Use sealer on reused plywood forms as specified for new material.

Size and Spacing of Studs: Size and space studs, wales and other

framing members for wall forms so as not to exceed safe working stress

of kind of lumber used nor to develop deflection greater than 1/270 of
free span of member.

Unlined Forms: Use plywood forms to obtain a smooth finish for concrete

surfaces. Tightly butt edges of sheets to prevent leakage. Back up all

vertical joints solidly and nail edges of adjacent sheets to same stud
with 6d box nails spaced not over 150 mm (6 inches) apart.

Lined Forms: May be used in lieu of unlined plywood forms. Back up form

lining solidly with square edge board lumber securely nailed to studs

with all edges in close contact to prevent bulging of lining. No joints
in lining and backing may coincide. Nail abutted edges of sheets to
same backing board. Nail lining at not over 200 mm (8 inches) on center
along edges and with at least one nail to each square foot of surface
area; nails to be 3d blued shingle or similar nails with thin
flatheads.

Architectural Liner: Attach liner as recommended by the manufacturer

with tight joints to prevent leakage.

Wall Form Ties: Locate wall form ties in symmetrically level horizontal

rows at each line of wales and in plumb vertical tiers. Space ties to

maintain true, plumb surfaces. Provide one row of ties within 150 mm (6

inches) above each construction joint. Space through-ties adjacent to

horizontal and vertical construction joints not over 450 mm (18 inches)
on center.

1. Tighten row of ties at bottom of form just before placing concrete
and, if necessary, during placing of concrete to prevent seepage of
concrete and to obtain a clean line. Ties to be entirely removed



shall be loosened 24 hours after concrete is placed and shall be
pulled from least important face when removed.

2. Coat surfaces of all metal that is to be removed with paraffin, cup
grease or a suitable compound to facilitate removal.

Inserts, Sleeves, and Similar ltems: Flashing reglets, steel strips,

masonry ties, anchors, wood blocks, nailing strips, grounds, inserts,

wire hangers, sleeves, drains, guard angles, forms for floor hinge
boxes, inserts or bond blocks for elevator guide rails and supports,
and other items specified as furnished under this and other sections of
specifications and required to be in their final position at time
concrete is placed shall be properly located, accurately positioned,
and built into construction, and maintained securely in place.

1. Locate inserts or hanger wires for furred and suspended ceilings
only in bottom of concrete joists, or similar concrete member of
overhead concrete joist construction.

2. Install sleeves, inserts and similar items for mechanical services
in accordance with drawings prepared specially for mechanical
services. Contractor is responsible for accuracy and completeness
of drawings and shall coordinate requirements for mechanical
services and equipment.

3. Do not install sleeves in beams, joists or columns except where
shown or permitted by Resident Engineer. Install sleeves in beams,
joists, or columns that are not shown, but are permitted by the
Resident Engineer, and require no structural changes, at no
additional cost to the Government.

4. Minimum clear distance of embedded items such as conduit and pipe is
at least three times diameter of conduit or pipe, except at stub-ups
and other similar locations.

5. Provide recesses and blockouts in floor slabs for door closers and
other hardware as necessary in accordance with manufacturer®s
instructions.

Construction Tolerances:

1. Set and maintain concrete formwork to assure erection of completed
work within tolerances specified and to accommodate installation of
other rough and finish materials. Accomplish remedial work necessary
for correcting excessive tolerances. Erected work that exceeds
specified tolerance limits shall be remedied or removed and
replaced, at no additional cost to the Government.



2.

Permissible surface irregularities for various classes of materials
are defined as "finishes" in specification sections covering
individual materials. They are to be distinguished from tolerances
specified which are applicable to surface irregularities of

structural elements.

3.2 PLACING REINFORCEMENT:

A. General: Details of concrete reinforcement iIn accordance with ACl 318

B.

unless otherwise shown.

Placing: Place reinforcement conforming to CRSI DA4, unless otherwise

shown.

1.

3.

Place reinforcing bars accurately and tie securely at intersections
and splices with 1.6 mm (16 gauge) black annealed wire. // Use
epoxy-coated tie wire with epoxy-coated reinforcing. // Secure
reinforcing bars against displacement during the placing of concrete
by spacers, chairs, or other similar supports. Portions of supports,
spacers, and chairs in contact with formwork shall be made of
plastic in areas that will be exposed when building is occupied.
Type, number, and spacing of supports conform to ACl 318. Where
concrete slabs are placed on ground, use concrete blocks or other
non-corrodible material of proper height, for support of
reinforcement. Use of brick or stone supports will not be permitted.
Lap welded wire fabric at least 1 1/2 mesh panels plus end extension
of wires not less than 300 mm (12 inches) in structural slabs. Lap
welded wire fabric at least 1/2 mesh panels plus end extension of
wires not less than 150 mm (6 inches) in slabs on grade.

Splice column steel at no points other than at footings and floor

levels unless otherwise shown.

Spacing: Minimum clear distances between parallel bars, except in

columns and multiple layers of bars in beams shall be equal to nominal

diameter of bars. Minimum clear spacing is 25 mm (1 inch) or 1-1/3

times maximum size of coarse aggregate.

Splicing: Splices of reinforcement made only as required or shown or

specified. Accomplish splicing as follows:

1.

2.

Lap splices: Do not use lap splices for bars larger than Number 36
(Number 11). Minimum lengths of lap as shown.

Welded splices: Splicing by butt-welding of reinforcement permitted
providing the weld develops in tension at least 125 percent of the
yield strength (fy) for the bars. Welding conform to the



requirements of AWS D1.4. Welded reinforcing steel conform to the

chemical analysis requirements of AWS D1.4.

a. Submit test reports indicating the chemical analysis to establish
weldability of reinforcing steel.

b. Submit a field quality control procedure to insure proper
inspection, materials and welding procedure for welded splices.

c. Department of Veterans Affairs retained testing agency shall test
a minimum of three splices, for compliance, locations selected by
Resident Engineer.

3. Mechanical Splices: Develop in tension and compression at least 125
percent of the yield strength (fy) of the bars. Stresses of
transition splices between two reinforcing bar sizes based on area
of smaller bar. Provide mechanical splices at locations indicated.
Use approved exothermic, tapered threaded coupling, or swaged and
threaded sleeve. Exposed threads and swaging in the field not
permitted.

a. Initial qualification: In the presence of Resident Engineer, make
three test mechanical splices of each bar size proposed to be
spliced. Department of Veterans Affairs retained testing
laboratory will perform load test.

b. During installation: Furnish, at no additional cost to the
Government, one companion (sister) splice for every 50 splices
for load testing. Department of Veterans Affairs retained testing
laboratory will perform the load test.

E. Bending: Bend bars cold, unless otherwise approved. Do not field bend
bars partially embedded in concrete, except when approved by Resident
Engineer.

F. Cleaning: Metal reinforcement, at time concrete is placed, shall be
free from loose flaky rust, mud, oil, or similar coatings that will
reduce bond.

G. Future Bonding: Protect exposed reinforcement bars intended for bonding
with future work by wrapping with felt and coating felt with a
bituminous compound unless otherwise shown.

3.3 VAPOR BARRIER:

A. Except where membrane waterproofing is required, interior concrete slab
on grade shall be placed on a continuous vapor barrier.

1. Place 100 mm (4 inches) of fine granular fill over the vapor barrier

to act as a blotter for concrete slab.



2. Vapor barrier joints lapped 150 mm (6 inches) and sealed with
compatible waterproof pressure-sensitive tape.

3. Patch punctures and tears.

3.4 SLABS RECEIVING RESILIENT COVERING

A. Slab shall be allowed to cure for 6 weeks minimum prior to placing
resilient covering. After curing, slab shall be tested by the
Contractor for moisture in accordance with ASTM D4263 or ASTM F1869.
Moisture content shall be less than 3 pounds per 1000 sf prior to
placing covering.

B. In lieu of curing for 6 weeks, Contractor has the option, at his own
cost, to utilize the Moisture Vapor Emissions & Alkalinity Control
Sealer as follows:

1. Sealer is applied on the day of the concrete pour or as soon as
harsh weather permits, prior to any other chemical treatments for
concrete slabs either on grade, below grade or above grade receiving
resilient flooring, such as, sheet vinyl, vinyl composition tile,
rubber, wood flooring, epoxy coatings and overlays.

2. Manufacturer’s representative will be on the site the day of
concrete pour to install or train its application and document. He
shall return on every application thereafter to verify that proper
procedures are followed.

a. Apply Sealer to concrete slabs as soon as final finishing
operations are complete and the concrete has hardened
sufficiently to sustain floor traffic without damage.

b. Spray apply Sealer at the rate of 20 m® (200 square feet) per
gallon. Lightly broom product evenly over the substrate and
product has completely penetrated the surface.

c. If within two (2) hours after initial application areas are
subjected to heavy rainfall and puddling occurs, reapply Sealer
product to these areas as soon as weather condition permits.

3.5 CONSTRUCTION JOINTS:

A. Unless otherwise shown, location of construction joints to limit
individual placement shall not exceed 24,000 mm (80 feet) in any
horizontal direction, except slabs on grade which shall have
construction joints shown. Allow 48 hours to elapse between pouring
adjacent sections unless this requirement is waived by Resident
Engineer.



//E.

Locate construction joints in suspended floors near the quarter-point
of spans for slabs, beams or girders, unless a beam intersects a girder
at center, in which case joint in girder shall be offset a distance
equal to twice width of beam. Provide keys and inclined dowels as
shown. Provide longitudinal keys as shown.

Place concrete for columns slowly and in one operation between joints.
Install joints in concrete columns at underside of deepest beam or
girder framing into column.

Allow 2 hours to elapse after column is cast before concrete of
supported beam, girder or slab is placed. Place girders, beams, grade
beams, column capitals, brackets, and haunches at the same time as slab
unless otherwise shown.

Install polyvinyl chloride or rubber water seals, as shown in
accordance with manufacturer®s instructions, to form continuous

watertight seal. //

3.6 EXPANSION JOINTS AND CONTRACTION JOINTS:

A

Clean expansion joint surfaces before installing premolded filler and

placing adjacent concrete.

//B. Install polyvinyl chloride or rubber water seals, as shown in

accordance with manufacturer®s instructions, to form continuous
watertight seal. //

Provide contraction (control) joints in floor slabs as indicated on the
contract drawings. Joints shall be either formed or saw cut, to the
indicated depth after the surface has been finished. Complete saw
joints within 4 to 12 hours after concrete placement. Protect joints

from intrusion of foreign matter.

3.7 PLACING CONCRETE:

Al

Preparation:

1. Remove hardened concrete, wood chips, shavings and other debris from
forms.

2. Remove hardened concrete and foreign materials from interior
surfaces of mixing and conveying equipment.

3. Have forms and reinforcement inspected and approved by Resident
Engineer before depositing concrete.

4. Provide runways for wheeling equipment to convey concrete to point
of deposit. Keep equipment on runways which are not supported by or
bear on reinforcement. Provide similar runways for protection of

vapor barrier on coarse fill.



B. Bonding: Before depositing new concrete on or against concrete which

has been set, thoroughly roughen and clean existing surfaces of

laitance, foreign matter, and loose particles.

1.

Preparing surface for applied topping:

a. Remove laitance, mortar, oil, grease, paint, or other foreign
material by sand blasting. Clean with vacuum type equipment to
remove sand and other loose material.

b. Broom clean and keep base slab wet for at least four hours before
topping is applied.

c. Use a thin coat of one part Portland cement, 1.5 parts fine sand,
bonding admixture; and water at a 50: 50 ratio and mix to achieve
the consistency of thick paint. Apply to a damp base slab by
scrubbing with a stiff fiber brush. New concrete shall be placed

while the bonding grout is still tacky.

Conveying Concrete: Convey concrete from mixer to final place of

deposit by a method which will prevent segregation. Method of conveying

concrete is subject to approval of Resident Engineer.

Placing: For special requirements see Paragraphs, HOT WEATHER and COLD
WEATHER.

1.

Do not place concrete when weather conditions prevent proper
placement and consolidation, or when concrete has attained its
initial set, or has contained its water or cement content more than
1 1/2 hours.

Deposit concrete in forms as near as practicable in its final
position. Prevent splashing of forms or reinforcement with concrete
in advance of placing concrete.

Do not drop concrete freely more than 3000 mm (10 feet) for concrete
containing the high-range water-reducing admixture
(superplasticizer) or 1500 mm (5 feet) for conventional concrete.
Where greater drops are required, use a tremie or flexible spout
(canvas elephant trunk), attached to a suitable hopper.

Discharge contents of tremies or Fflexible spouts in horizontal
layers not exceeding 500 mm (20 inches) in thickness, and space
tremies such as to provide a minimum of lateral movement of
concrete.

Continuously place concrete until an entire unit between
construction joints is placed. Rate and method of placing concrete
shall be such that no concrete between construction joints will be



deposited upon or against partly set concrete, after its initial set

has taken place, or after 45 minutes of elapsed time during concrete

placement.

6. On bottom of members with severe congestion of reinforcement,
deposit 25 mm (1 inch) layer of flowing concrete containing the
specified high-range water-reducing admixture (superplasticizer).
Successive concrete lifts may be a continuation of this concrete or
concrete with a conventional slump.

7. Concrete on metal deck:

a. Concrete on metal deck shall be minimum thickness shown. Allow
for deflection of steel beams and metal deck under the weight of
wet concrete in calculating concrete quantities for slab.

1) The Contractor shall become familiar with deflection
characteristics of structural frame to include proper amount
of additional concrete due to beam/deck deflection.

E. Consolidation: Conform to ACI 309. Immediately after depositing, spade
concrete next to forms, work around reinforcement and into angles of
forms, tamp lightly by hand, and compact with mechanical vibrator
applied directly into concrete at approximately 450 mm (18 inch)
intervals. Mechanical vibrator shall be power driven, hand operated
type with minimum frequency of 5000 cycles per minute having an
intensity sufficient to cause flow or settlement of concrete into
place. Vibrate concrete to produce thorough compaction, complete
embedment of reinforcement and concrete of uniform and maximum density
without segregation of mix. Do not transport concrete in forms by
vibration.

1. Use of form vibration shall be approved only when concrete sections
are too thin or too inaccessible for use of internal vibration.

2. Carry on vibration continuously with placing of concrete. Do not
insert vibrator into concrete that has begun to set.

3.8 HOT WEATHER:

Follow the recommendations of ACI 305 or as specified to prevent

problems in the manufacturing, placing, and curing of concrete that can

adversely affect the properties and serviceability of the hardened
concrete. Methods proposed for cooling materials and arrangements for
protecting concrete shall be made in advance of concrete placement and
approved by Resident Engineer.



3.9 COLD WEATHER:

Follow the recommendations of ACI 306 or as specified to prevent

freezing of concrete and to permit concrete to gain strength properly.

Use only the specified non-corrosive, non-chloride accelerator. Do not

use calcium chloride, thiocyantes or admixtures containing more than

0.05 percent chloride ions. Methods proposed for heating materials and

arrangements for protecting concrete shall be made in advance of

concrete placement and approved by Resident Engineer.
3.10 PROTECTION AND CURING:

A. Conform to ACI 308: Initial curing shall immediately follow the
finishing operation. Protect exposed surfaces of concrete from
premature drying, wash by rain and running water, wind, mechanical
injury, and excessively hot or cold temperatures. Keep concrete not
covered with membrane or other curing material continuously wet for at
least 7 days after placing, except wet curing period for high-early-
strength concrete shall be not less than 3 days. Keep wood forms
continuously wet to prevent moisture loss until forms are removed. Cure
exposed concrete surfaces as described below. Other curing methods may
be used if approved by Resident Engineer.

1. Liquid curing and sealing compounds: Apply by power-driven spray or
roller in accordance with the manufacturer’s instructions. Apply
immediately after finishing. Maximum coverage 10m?/L (400 square feet
per gallon) on steel troweled surfaces and 7.5m2/L (300 square feet
per gallon) on floated or broomed surfaces for the curing/sealing
compound.

2. Plastic sheets: Apply as soon as concrete has hardened sufficiently
to prevent surface damage. Utilize widest practical width sheet and
overlap adjacent sheets 50 mm (2 inches). Tightly seal joints with
tape.

3. Paper: Utilize widest practical width paper and overlap adjacent
sheets 50 mm (2 inches). Tightly seal joints with sand, wood planks,
pressure-sensitive tape, mastic or glue.

3.11 REMOVAL OF FORMS:

A. Remove in a manner to assure complete safety of structure after the
following conditions have been met.

1. Where structure as a whole is supported on shores, forms for beams
and girder sides, columns, and similar vertical structural members

may be removed after 24 hours, provided concrete has hardened



sufficiently to prevent surface damage and curing is continued
without any lapse in time as specified for exposed surfaces.

2. Take particular care in removing forms of architectural exposed
concrete to insure surfaces are not marred or gouged, and that
corners and arises are true, sharp and unbroken.

Control Test: Use to determine if the concrete has attained sufficient

strength and curing to permit removal of supporting forms. Cylinders

required for control tests taken in accordance with ASTM C172, molded
in accordance with ASTM C31, and tested in accordance with ASTM C39.

Control cylinders cured and protected in the same manner as the

structure they represent. Supporting forms or shoring not removed until

strength of control test cylinders have attained at least 70 percent of
minimum 28-day compressive strength specified. Exercise care to assure
that newly unsupported portions of structure are not subjected to heavy
construction or material loading.

3.12 CONCRETE SURFACE PREPARATION:

A

B.

Metal Removal: Unnecessary metal items cut back flush with face of
concrete members.

Patching: Maintain curing and start patching as soon as forms are
removed. Do not apply curing compounds to concrete surfaces requiring
patching until patching is completed. Use cement mortar for patching of
same composition as that used in concrete. Use white or gray Portland
cement as necessary to obtain finish color matching surrounding
concrete. Thoroughly clean areas to be patched. Cut out honeycombed or
otherwise defective areas to solid concrete to a depth of not less than
25 mm (1 inch). Cut edge perpendicular to surface of concrete. Saturate
with water area to be patched, and at least 150 mm (6 inches)
surrounding before placing patching mortar. Give area to be patched a
brush coat of cement grout followed immediately by patching mortar.
Cement grout composed of one part Portland cement, 1.5 parts fine sand,
bonding admixture, and water at a 50:50 ratio, mix to achieve
consistency of thick paint. Mix patching mortar approximately 1 hour
before placing and remix occasionally during this period without
addition of water. Compact mortar into place and screed slightly higher
than surrounding surface. After initial shrinkage has occurred, finish
to match color and texture of adjoining surfaces. Cure patches as
specified for other concrete. Fill form tie holes which extend entirely
through walls from unexposed face by means of a pressure gun or other



suitable device to force mortar through wall. Wipe excess mortar off

exposed face with a cloth.

C. Upon removal of forms, clean vertical concrete surface that is to

receive bonded applied cementitious application with wire brushes or by

sand blasting to remove unset material, laitance, and loose particles

to expose aggregates to provide a clean, firm, granular surface for

bond of applied finish.
3.13 CONCRETE FINISHES:

A. Vertical and Overhead Surface Finishes:

1.

Unfinished areas: Vertical and overhead concrete surfaces exposed in
pipe basements, elevator and dumbwaiter shafts, pipe spaces, pipe
trenches, above suspended ceilings, manholes, and other unfinished
areas will not require additional finishing.

Interior and exterior exposed areas to be painted: Remove fins,

burrs and similar projections on surfaces flush, and smooth by

mechanical means approved by Resident Engineer, and by rubbing
lightly with a fine abrasive stone or hone. Use ample water during
rubbing without working up a lather of mortar or changing texture of
concrete.

Interior and exterior exposed areas finished: Give a grout finish of

uniform color and smooth finish treated as follows:

a. After concrete has hardened and laitance, fins and burrs removed,
scrub concrete with wire brushes. Clean stained concrete surfaces
by use of a hone stone.

b. Apply grout composed of one part of Portland cement, one part
fine sand, smaller than a 600 pm (No. 30) sieve. Work grout into
surface of concrete with cork floats or fiber brushes until all
pits, and honeycombs are filled.

c. After grout has hardened slightly, but while still plastic,
scrape grout off with a sponge rubber float and, about 1 hour
later, rub concrete vigorously with burlap to remove any excess
grout remaining on surfaces.

d. In hot, dry weather use a fog spray to keep grout wet during
setting period. Complete finish of area in same day. Make limits
of finished areas at natural breaks in wall surface. Leave no
grout on concrete surface overnight.



4. Textured: Finish as specified. Maximum quantity of patched area 0.2
m2 (2 square feet) in each 93 m? (1000 square feet) of textured
surface.

B. Slab Finishes:

1. Monitoring and Adjustment: Provide continuous cycle of placement,
measurement, evaluation and adjustment of procedures to produce
slabs within specified tolerances. Monitor elevations of structural
steel in key locations before and after concrete placement to
establish typical deflection patterns for the structural steel.
Determine elevations of cast-in-place slab soffits prior to removal
of shores. Provide information to Resident Engineer and floor
consultant for evaluation and recommendations for subsequent
placements.

2. Set perimeter forms to serve as screed using either optical or laser
instruments. For slabs on grade, wet screeds may be used to
establish initial grade during strike-off, unless Resident Engineer
determines that the method is proving insufficient to meet required
Ffinish tolerances and directs use of rigid screed guides. Where wet
screeds are allowed, they shall be placed using grade stakes set by
optical or laser instruments. Use rigid screed guides, as opposed to
wet screeds, to control strike-off elevation for all types of
elevated (non slab-on-grade) slabs. Divide bays into halves or
thirds by hard screeds. Adjust as necessary where monitoring of
previous placements indicates unshored structural steel deflections
to other than a level profile.

3. Place slabs monolithically. Once slab placement commences, complete
finishing operations within same day. Slope finished slab to floor
drains where they occur, whether shown or not.

4. Use straightedges specifically made for screeding, such as hollow
magnesium straightedges or power strike-offs. Do not use pieces of
dimensioned lumber. Strike off and screed slab to a true surface at
required elevations. Use optical or laser instruments to check
concrete finished surface grade after strike-off. Repeat strike-off
as necessary. Complete screeding before any excess moisture or
bleeding water is present on surface. Do not sprinkle dry cement on
the surface.

5. Immediately following screeding, and before any bleed water appears,
use a 3000 mm (10 foot) wide highway straightedge in a cutting and



10.
11.

filling operation to achieve surface flatness. Do not use bull
floats or darbys, except that darbying may be allowed for narrow
slabs and restricted spaces.
Wait until water sheen disappears and surface stiffens before
proceeding further. Do not perform subsequent operations until
concrete will sustain foot pressure with maximum of 6 mm (1/4 inch)
indentation.
Scratch Finish: Finish base slab to receive a bonded applied
cementitious application as indicated above, except that bull floats
and darbys may be used. Thoroughly coarse wire broom within two
hours after placing to roughen slab surface to insure a permanent
bond between base slab and applied materials.
Float Finish: Slabs to receive unbonded toppings, steel trowel
Ffinish, Fill, mortar setting beds, or a built-up roof, and ramps,
stair treads, platforms (interior and exterior), and equipment pads
shall be floated to a smooth, dense uniform, sandy textured finish.
During floating, while surface is still soft, check surface for
flatness using a 3000 mm (10 foot) highway straightedge. Correct
high spots by cutting down and correct low spots by filling in with
material of same composition as floor finish. Remove any surface
projections and re-float to a uniform texture.
Steel Trowel Finish: Concrete surfaces to receive resilient floor
covering or carpet, monolithic floor slabs to be exposed to view in
Ffinished work, future floor roof slabs, applied toppings, and other
interior surfaces for which no other finish is indicated. Steel
trowel immediately following floating. During final troweling, tilt
steel trowel at a slight angle and exert heavy pressure to compact
cement paste and form a dense, smooth surface. Finished surface
shall be smooth, free of trowel marks, and uniform in texture and
appearance.
Not Used
Finished slab flatness (FF) and levelness (FL) values comply with
the following minimum requirements:
a. Areas covered with carpeting, or not specified otherwise in b.

below:

1) Slab on Grade:

a) Specified overall value Fe 25/F. 20
b) Minimum local value Fe 17/F. 15



2) Level suspended slabs (shored until after testing) and topping

slabs:

a) Specified overall value FF 25/FL 20

b) Minimum local value FF 17/FL 15
3) Unshored suspended slabs:

a) Specified overall value FF 25

b) Minimum local value FF 17

4) Level tolerance such that 80 percent of all points fall within
a 20 mm (374 inch) envelope +10 mm, -10 mm (+3/8 inch, -3/8
inch) from the design elevation.
b. Areas that will be exposed, receive thin-set tile or resilient
flooring, or roof areas designed as future floors:
1) Slab on grade:

a) Specified overall value FF 36/FL 20
b) Minimum local value FF 24/FL 15
2) Level suspended slabs (shored until after testing) and topping
slabs
a) Specified overall value FF 30/FL 20
b) Minimum local value FF 24/FL 15
3) Unshored suspended slabs:
a) Specified overall value FF 30
b) Minimum local value FF 24

4) Level tolerance such that 80 percent of all points fall within
a 20 mm (374 inch) envelope +10 mm, -10 mm (+3/8 inch, -3/8
inch) from the design elevation.

c. "Specified overall value"™ is based on the composite of all
measured values in a placement derived in accordance with ASTM
E1155.

d. "Minimum local value'™ (MLV) describes the flatness or levelness
below which repair or replacement is required. MLV is based on
the results of an individual placement and applies to a minimum
local area. Minimum local area boundaries may not cross a
construction joint or expansion joint. A minimum local area will
be bounded by construction and/or control joints, or by column
lines and/or half-column lines, whichever is smaller.

12. Measurements

a. Department of Veterans Affairs retained testing laboratory will

take measurements as directed by Resident Engineer, to verify



13.

14.

compliance with FF, FL, and other finish requirements.
Measurements will occur within 72 hours after completion of
concrete placement (weekends and holidays excluded). Make
measurements before shores or forms are removed to insure the
"as-built” levelness is accurately assessed. Profile data for
above characteristics may be collected using a laser level or any
Type Il apparatus (ASTM E1155, "profileograph”™ or "dipstick').
Contractor®s surveyor shall establish reference elevations to be
used by Department of Veterans Affairs retained testing
laboratory.

Contractor not experienced in using FF and FL criteria is
encouraged to retain the services of a floor consultant to assist
with recommendations concerning adjustments to slab thicknesses,
finishing techniques, and procedures on measurements of the
finish as it progresses in order to achieve the specific flatness

and levelness numbers.

Acceptance/ Rejection:

a.

IT individual slab section measures less than either of specified
minimum local Fe/F. numbers, that section shall be rejected and
remedial measures shall be required. Sectional boundaries may be
set at construction and contraction (control) joints, and not
smaller than one-half bay.

IT composite value of entire slab installation, combination of
all local results, measures less than either of specified overall
Fe/F_. numbers, then whole slab shall be rejected and remedial

measures shall be required.

Remedial Measures for Rejected Slabs: Correct rejected slab areas by

grinding, planing, surface repair with underlayment compound or

repair topping, retopping, or removal and replacement of entire

rejected slab areas, as directed by Resident Engineer, until a slab

finish constructed within specified tolerances is accepted.
3.14 SURFACE TREATMENTS:

A. Use on exposed concrete floors and concrete floors to receive carpeting

except those specified to receive non-slip Ffinish.

B. Liquid Densifier/Sealer: Apply in accordance with manufacturer®s

directions just prior to completion of construction.

C. Non-Slip Finish: Except where safety nosing and tread coverings are

shown, apply non-slip abrasive aggregate to treads and platforms of



concrete steps and stairs, and to surfaces of exterior concrete ramps
and platforms. Broadcast aggregate uniformly over concrete surface at
rate of application of 8% per 1/10th m? (7.5 percent per square foot) of
area. Trowel concrete surface to smooth dense finish. After curing, rub
treated surface with abrasive brick and water to slightly expose

abrasive aggregate.

3.15 APPLIED TOPPING:

A.

Separate concrete topping on floor base slab of thickness and strength
shown. Topping mix shall have a maximum slump of 200 mm (8 inches) for
concrete containing a high-range water-reducing admixture
(superplasticizer) and 100 mm (4 inches) for conventional mix. Neatly
bevel or slope at door openings and at slabs adjoining spaces not
receiving an applied finish.

Placing: Place continuously until entire section is complete, struck
off with straightedge, leveled with a highway straightedge or highway
bull float, floated and troweled by machine to a hard dense finish.
Slope to floor drains as required. Do not start floating until free
water has disappeared and no water sheen is visible. Allow drying of
surface moisture naturally. Do not hasten by 'dusting'" with cement or

sand.

3.16 RESURFACING FLOORS:

Remove existing flooring areas to receive resurfacing to expose
existing structural slab and extend not less than 25 mm (1 inch) below
new Finished floor level. Prepare exposed structural slab surface by
roughening, broom cleaning, and dampening. Apply specified bonding
grout. Place topping while the bonding grout is still tacky.

3.17 RETAINING WALLS:

A.
B.

C.

D.

Use air-entrained concrete.

Expansion and contraction joints, waterstops, weep holes, reinforcement
and railing sleeves installed and constructed as shown.

Exposed surfaces finished to match adjacent concrete surfaces, new or
existing.

Place porous backfill as shown.

3.18 PRECAST CONCRETE ITEMS:

Precast concrete items, not specified elsewhere. Cast using 25 MPa
(3000 psi) air-entrained concrete to shapes and dimensions shown.
Finish to match corresponding adjacent concrete surfaces. Reinforce
with steel for safe handling and erection.



PART

4.1

4.3

B.

---END---

SECTION 32 05 23
CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS

4 - GENERAL

SUMMARY

Section Includes:

1. Site work concrete.

2. Curb, gutter, and combination curb and gutter.

RELATED REQUIREMENTS

Laboratory and Field Testing Requirements: Section 01 45 29, TESTING
LABORATORY SERVICES.

Subgrade Preparation: Section 31 20 00, EARTH MOVING, Section 31 20 11,
EARTH MOVING-SHORT FORM.

Concrete Materials, Quality, Mixing, Design and Other Requirements:
Section 03 30 53, SHORT FORM CAST-IN-PLACE CONCRETE.

Metal Components of Steps (Nosing and Railing): Section 05 50 00, METAL
FABRICATIONS.

APPLICABLE PUBLICATIONS

Comply with references to extent specified in this section.

American Association of State Highway and Transportation Officials

(AASHTO) -

1.

2.

M31M/M31-15 - Deformed and Plain Carbon-Steel Bars for Concrete
Reinforcement.

M55M/M55-09 - Steel Welded Wire Reinforcement, Plain, for Concrete,
Single User.

M147-65 (2004) - Materials for Aggregate and Soil-Aggregate Subbase,
Base, and Surface Courses.

M148-05 - Liquid Membrane-Forming Compounds for Curing Concrete.
M171-05 - Sheet Materials for Curing Concrete.

M182-05(2012) - Burlap Cloth Made from Jute or Kenaf and Cotton
Mats.

M213-01(2010) - Preformed Expansion Joint Fillers for Concrete
Paving and Structural Construction (Nonextruding and Resilient
Bituminous Types).
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8. M233-86 - Boiled Linseed Oil Mixture for Treatment of Portland
Cement Concrete.

9. T99-15 - Moisture-Density Relations of Soils Using a 2.5-kg.
(5.5-1b) Rammer and a 305-mm (12-in.) Drop.

10. T180-15 - Moisture-Density Relations of Soils Using a 4.54-kg
(10-1b) Rammer and a 457-mm (18-in.) Drop.

American National Standards Institute (ANSI):

1. B101.3 - Wet DOCF of Common Hard Surface Floor Materials (Including
Action and Limit Thresholds for the Suitable Assessment of the
Measured Values).

ASTM International (ASTM):

1. A775/A775M-16 - Epoxy-Coated Steel Reinforcing Bars.

2. (C94/C94M-16 - Ready-Mixed Concrete.

3. (C143/C143M-15a - Slump of Hydraulic Cement Concrete.

4. // C979/C979M-16 - Pigments for Integrally Colored Concrete. //

5. (C1116/C1116M-10a(2015) - Fiber-Reinforced Concrete.

6. D5893/D5893M-10 - Cold Applied, Single Component, Chemically Curing
Silicone Joint Sealant for Portland Cement Concrete Pavements.

7. D6690-15 - Joint and Crack Sealants, Hot Applied, for Concrete and
Asphalt Pavements.

PREINSTALLATION MEETINGS
Conduct preinstallation meeting at project site minimum 30 days before
beginning Work of this section.
1. Required Participants:
a. Contracting Officer"s Representative (COR).
b. Architect/Engineer.
c. Inspection and Testing Agency.
d. Contractor.
e. Installer.
f. Manufacturer®s field representative.
g- Other installers responsible for adjacent and intersecting work,
including excavation, plantings, and traffic markings.
2. Meeting Agenda: Distribute agenda to participants minimum 3 days
before meeting.
a. Installation schedule.
b. Installation sequence.
c. Preparatory work.

d. Protection before, during, and after installation.



. Installation.

e
f. Terminations.

g- Transitions and connections to other work.

h. Inspecting and testing.

i. Other items affecting successful completion.

3. Document and distribute meeting minutes to participants to record

decisions affecting installation.

SUBMITTALS

Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Submittal Drawings:

1. Show size, configuration, and fabrication and installation details.

2. Show reinforcing.

3. Include jointing plan for concrete pavements, curbs and gutters.

Manufacturer®s Literature and Data:

1. Description of each product.

a. Expansion joint filler.

b. Hot poured sealing compound.
c. Reinforcement.

d. Curing materials.

2. Installation instructions.

Samples:

1. Submit pigment manufacturer’s color chart or chip set for color
selection and approval; indicate pigment number and required dosage
rate.

2. Colored Concrete Panel: As specified in Section 09 06 00, SCHEDULE
FOR FINISHES, with mix data.

3. Construct 2.4 m by 2.4 m by 100 mm (8 feet by 8 feet by 4 inch)
sample panel of integrally colored concrete pavement on project
site, demonstrating materials, workmanship, scoring, stamping and
curing methods to be used throughout project. Accepted sample panel
provides visual standard for work of this section. Remove sample
panel when no longer required for comparison with finished work.

4. Exposed Aggregate Concrete Panel: 0.4 sq- m by 50 mm (4 sq. ft. by
2 inches) thick, 2 required, each color and finish.

Test Reports: Certify products comply with specifications.

1. Job-mix formula.

2. Select subbase materials.
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4.7

B.

Certificates: Certify products comply with specifications.

1. Expansion joint filler.

2. Reinforcement.

3. Curing materials.

4_ Concrete protective coating.

Qualifications: Substantiate qualifications comply with specifications.

1. Installer with project experience list.

2. Land surveyor.

Concrete mix design.

Select subbase job-mix design: Report the following:

1. Material sources.

2. Gradation.

3. Plasticity index.

4. Liquid limit.

5. Laboratory compaction curves indicating maximum density at optimum
moisture content.

QUALITY ASSURANCE
Installer Qualifications:
1. Regularly installs specified products.
2. Installed specified products with satisfactory service on five
similar installations.
a. Project Experience List: Provide contact names and addresses for
completed projects.
Land Surveyor: Professional land surveyor or engineer registered to
provide land surveys in jurisdiction where project is located.
Preconstruction Testing:
1. Engage independent testing laboratory to perform tests and submit
reports.
a. Deliver samples to laboratory in number and quantity required
for testing.
2. Concrete mix design.

DELIVERY

Deliver products in manufacturer®s original sealed packaging.

Mark packaging, legibly. Indicate manufacturer®s name or brand, type,
and manufacture date.

Deliver steel reinforcement to prevent damage.



D. Before installation, return or dispose of products with damaged or
opened packaging and distorted or damaged steel reinforcement.

E. Bulk Products: Deliver bulk products away from buildings, utilities,
pavement, and existing turf and planted areas. Maintain dry bulk
product storage away from contaminants.

4.8  STORAGE AND HANDLING
A. Store products indoors in dry, weathertight facility.
B. Protect products from damage during handling and construction

operations.

4.9 FIELD CONDITIONS
A. Place concrete as specified under Article 3.4 E., for Cold Weather
Placement and Article 3.4 D., for Hot Weather Placement of Section
03 30 53, SHORT FORM CAST-IN-PLACE CONCRETE.

4.10 WARRANTY
A_. Construction Warranty: FAR clause 52.246-21, "Warranty of
Construction.™

PART 5 - PRODUCTS

5.1  CONCRETE
A. Concrete: Type C, air-entrained as specified in Section 03 30 53, SHORT
FORM CAST-IN-PLACE CONCRETE, except as follows:

TYPE MAXIMUM SLUMP*

Curb & Gutter 75 mm (3 inches)

Pedestrian Pavement 75 mm (3 inches)

Vehicular Pavement 50 mm (2 inches) (Machine Finished)

100 mm (4 inches) (Hand Finished)

Equipment Pad 75 to 100 mm (3 to 4 inches)

* For concrete to be vibrated: Slump as determined by ASTM C143/C143M. Tolerances
as established by ASTM C94/C94M.

5.2  REINFORCEMENT
A. Steel Reinforcement: Type, amount, and locations as shown on drawings
and as specified.
B. Epoxy-Coated Steel Reinforcement: ASTM A775/A775M.
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Welded Wire-Fabric: AASHTO M55M/M55.

Dowels: Plain steel bars complying with AASHTO M31M/M31.

Tie Bars: Deformed steel bars complying with AASHTO M31M/M31.

Fiber Reinforcement: Polypropylene fibers designed for use in concrete
pavement, complying with ASTM C1116/C116M, Type 111, 13 to 38 mm (1/2
to 1 1/2 inches) long. Include 2.27 kg (6 lbs.) per.76 cu. m (1 cu.
yd.) of concrete in batch.

SELECT SUBBASE (WHERE REQUIRED)

Subbase: Select granular material composed of sand, sand-gravel,

crushed stone, crushed or granulated slag, with or without soil binder,

or combinations of these materials conforming to AASHTO M147, Grading E

or F.

1. Materials meeting other gradations than that noted will be
acceptable whenever gradations are within tolerance of three to five
percent, plus or minus, of single gradation established by job-mix
formula.

Subbase Material: Compacted, dense-graded course, meeting specified

density requirement.

FORMS

Forms: Metal or wood, straight and suitable in cross-section, depth,
and strength to resist springing during depositing and consolidating of
concrete.

Tolerance: 3 mm (1/8 inch) maximum variation from straight line in any
3000 mm (10 foot) long section, in either a horizontal or vertical
direction.

Wood Forms: Minimum 50 mm (2 inches) thick (nominal), free from warp,
twist, loose knots, splits, or other defects. Provide approved flexible

or curved forms for forming radii.

CONCRETE CURING MATERIALS
Concrete Curing Materials: Comply with one of the following:
1. Burlap: AASHTO M182, weighing 233 g/sq. m (7 0z./sq. yd.) dry.
2. Impervious Sheeting: AASHTO M171.
a. Polyethylene: Minimum 0.1 mm (4 mils) thick.

EXPANSION JOINT FILLERS
Expansion Joint Filler: AASHTO M213.



5.7  ACCESSORIES
A. Equipment and Tools: Obtain COR"s approval of equipment and tools for
handling materials and performing work before work begins. Maintain
equipment and tools in satisfactory working condition at all times.
B. Sealants:
1. Concrete Paving Expansion Joints: ASTM D5893/D5893M, Type SL, single
component, self-leveling, silicone joint sealant.
2. Concrete Paving Joints: ASTM D6690, Type 1V, hot-applied, single
component joint sealant.
C. Concrete Protective Coating: AASHTO M233 linseed oil mixture.

5.8 PIGMENTS
A. Pigments: Pure, concentrated mineral pigments especially processed for
mixing into concrete and complying with ASTM C979/C979M.
B. Packaging: Provide pigments in pre-measured Mix-Ready disintegrating
bags for project site mixing.

5.9 CEMENT, SAND, AGGREGATES AND OTHER ADDITIVES
A. Cement, Sand and Aggregate Color: As required to match paver colors.
B. Provide silicon carbide or aluminum oxide grains as required to match

paver colors.

PART 6 - EXECUTION

6.1  PREPARATION

A. Examine and verify substrate suitability for product installation.

B. Protect existing construction and completed work from damage.

C. Prepare, construct, and finish subgrade as specified in Section
31 20 00, EARTH MOVING, Section 31 20 11, EARTH MOVING-SHORT FORM.

D. Maintain subgrade in smooth, compacted condition, complying with
required section and established grade until succeeding operation has
been accomplished.

6.2  SELECT SUBBASE (WHERE REQUIRED)

A_. Mixing: Proportion select subbase by weight or by volume iIn quantities
so final approved job-mixed formula gradation, liquid limit, and
plasticity index requirements will be met after subbase course has been
placed and compacted. Add water in approved quantities, measured by
weight or volume, to produce uniform blend.

B. Placing:
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1. Place mixed material on prepared subgrade in uniform layer to
required contour and grades, to maximum 200 mm (8 inches) loose
depth that, when compacted, will produce layer of required
thickness.

2. When required compacted thickness exceeds 150 mm (6 inches), place
subbase material in equal thickness layers. Remove unsatisfactory
areas and replace with satisfactory mixture, or mix material in
placement area.

3. Adding thin layers of material to top layer in order to meet grade
will not be permitted.

4. When subbase elevation is 13 mm (1/2 inch) or more below grade,
excavate top layer and replace with new material to minimum 75 mm
(3 inches) compacted thickness.

Compaction:

1. Perform compaction with approved hand or mechanical equipment well
suited to material being compacted.

2. Moisten or aerate material as required to provide moisture content
that will readily facilitate obtaining specified compaction with
equipment used.

3. Compact each subbase layer to minimum 95 percent or 100 percent of
maximum density as specified by AASHTO T180 or AASHTO T99,
respectively.

Tolerances:

1. Test completed subbase for grade and cross section with straight
edge.

2. Surface Variation: Maximum 10 mm (3/8 inch) each layer.

3. Variation from Indicated Thickness: Maximum 13 mm (1/2 inch).

Protection:

1. Maintain finished subbase in smooth and compacted condition until
concrete is placed.

2. When subsequent construction operations or adverse weather disturb

approved compacted subbase, excavate and reconstruct subbase with
new material meeting specified requirements, at no additional cost

to Government.

SETTING FORMS

Form Substrate:

1.

Compact form substrate to uniformly support forms along entire

length at grade as shown on drawings.
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2. Correct substrate imperfections or variations by cutting or filling
and compacting.

Form Setting:

1. Set forms sufficiently in advance of concrete placement to permit
performance and approval of operations required with and adjacent to
form lines.

2. Set forms to indicated line and grade and use stakes, clamps,
spreaders, and braces to prevent movement in any direction.

3. Tolerances: Conform to line and grade with 3 mm (1/8 inch) tolerance
when checked with straightedge, with maximum 6 mm (1/4 inch)
deviation from true line at any point.

4. Remove forms when removal will not damage concrete and when required
for finishing.

5. Clean and oil forms before each use.

Land Surveyor: Establish and control alignment and form grade

elevations.

1. Make necessary corrections to forms immediately before placing
concrete.

2. When any form has been disturbed or any subgrade or subbase has
become unstable, reset and recheck form before placing concrete.

PLACING REINFORCEMENT

Keep reinforcement free of dirt, oil, rust, scale or other substances
preventing concrete bond.

Install reinforcement as shown on drawings.

Support and securely tie reinforcing steel to prevent displacement
during concrete placement.

Obtain COR"s approval of reinforcement placement before placing
concrete.

Synthetic Fiber in Flatwork: Uniformly disperse iIn concrete mixture at
3 kgZ/cu. m (5 Ibs./cu. yd.) minimum rate.

MIXING PIGMENTS
Not Used

PLACING CONCRETE - GENERAL

Preparation:

1. Obtain COR"s approval.

2. Remove debris and other foreign material from between forms.

3. Uniformly moisten subgrade, base, or subbase without standing water.
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B.
C.

D.
E.

Convey concrete from mixer to final location without segregation or
loss of ingredients. Deposit concrete to minimize handling.

During placement, consolidate concrete by spading or vibrating to
minimize voids, honeycomb, and rock pockets.

1. Vibrate concrete against forms and along joints.

2. Avoid excess vibration and handling causing segregation.

Place concrete continuously between joints without bulkheads.

Install construction joint whenever concrete placement is suspended for
more than 30 minutes and at end of each day"s work.

Workmen or construction equipment coated with foreign material will not
be permitted to walk or operate in concrete during placement and
finishing operations.

PLACING CONCRETE FOR CURB AND GUTTER, PEDESTRIAN PAVEMENTS, AND
EQUIPMENT PADS

Place concrete in one layer conforming to cross section shown on
drawings after consolidating and finishing.

Deposit concrete near joints without disturbing joints. Do not place
concrete directly onto joint assemblies.

After concrete has been placed in forms, use a strike-off guided by
side forms to bring surface to proper section to be compacted.
Consolidate concrete thoroughly by tamping and spading, or with
approved mechanical finishing equipment.

Finish concrete surface to grade with wood or metal float.

Construct concrete pads and pavements with sufficient slope to drain,
preventing standing water.

PLACING CONCRETE FOR VEHICULAR PAVEMENT

Deposit concrete into forms as close as possible to its final position.
Place concrete rapidly and continuously between construction joints.
Strike off concrete and thoroughly consolidate with finishing machine,
vibrating screed, or by hand-finishing.

Finish surface to elevation and crown as shown on drawings.

Deposit concrete near joints without disturbing joints. Do not place
directly onto joint assemblies. Do not place adjacent lanes/areas
without COR"s approval.

Curb-Forming Machines: Curb-forming machines for constructing integral
curbs and gutter will be approved based on trial use on project. If
equipment produces unsatisfactory results, discontinue use and
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E.
F.

6.11

accomplish work by hand method construction as specified. Remove
unsatisfactory work and reconstruct full length between regularly

scheduled joints. Legally dispose of removed portions off project site.

CONCRETE FINISHING - GENERAL

Follow operation sequence below, unless otherwise indicated on

drawings:

1. Consolidating, floating, straight-edging, troweling, texturing, and
joint edging.

2. Maintain finishing equipment and tools in clean and approved
condition.

CONCRETE FINISHING - CURB AND GUTTER

Gutter and Curb Top:

1. Round edges of gutter and curb top with edging tool to 6mm
(1/4 inch) radius or as otherwise shown on drawings.

2. Float surfaces and finish with smooth wood or metal float until true
to grade and section and uniform texture.

3. Finish surfaces longitudinally, while still wet, with bristle type
brush.

Curb Face:

1. Remove curb form and immediately rub curb face with wood or concrete
rubbing block and water until blemishes, form marks, and tool marks
have been removed.

2. Brush curb face, while still wet, to match gutter and curb top.

Tolerances: Except at grade changes or curves, when tested with 3000 mm

(10 foot) straightedge.

1. Variation from Indicated Plane and Grade:

a. Gutter: Maximum 3 mm (1/8 inch).
b. Curb Top and Face: Maximum 6 mm (1/4 inch).

Replace curbs and gutters within joint boundary when curbs and gutters

exceed specified tolerances.

Correct depressions causing standing water.

Visible surfaces and edges of finished curb, gutter, and combination

curb and gutter to be free of blemishes, form marks, and tool marks,

and uniform in color, shape, and appearance.

CONCRETE FINISHING PEDESTRIAN PAVEMENT
Not Used
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D.

CONCRETE FINISHING - VEHICULAR PAVEMENT
Not Used

CONCRETE FINISHING - EQUIPMENT PADS
Not Used

SPECIAL FINISHES
Not Used

JOINTS - GENERAL

Place joints, where shown on drawings.

1. Conform to details shown.

2. Install joints perpendicular to finished concrete surface.
Make joints straight and continuous from edge to edge of pavement.

CONTRACTION JOINTS

Cut joints to depth as shown with grooving tool or jointer of radius as
shown on drawings or by sawing with blade to produce required width and
depth.

Construct joints in curbs and gutters by inserting 3 mm (1/8 inch)
steel plates conforming to curb and gutter cross sections.

1. Keep plates in place until concrete can hold its shape.

Finish joint edges with edging tool having radius as shown on drawings.
Score pedestrian pavement with standard grooving tool or jointer.

EXPANSION JOINTS

Form expansion joints with preformed expansion joint filler material of

thickness shown on drawings.

1. Without dowels, locate joints around perimeter of structures and
features abutting site work concrete.

2. Create complete, uniform separation between structure and site work
concrete.

Extend expansion joint material full depth of concrete with top edge of

joint filler below finished concrete surface where sealant is indicated

on drawings.

Cut and shape material matching cross section.

Anchor with approved devices to prevent displacing during placing and

finishing operations.

Round the edges of joints with an edging tool.



CONSTRUCTION JOINTS

Locate longitudinal and transverse construction joints between slabs of
vehicular pavement as shown on drawings.

Place transverse construction joints of type shown, where indicated,
and whenever concrete placement is suspended for more than 30 minutes.
Provide butt-type joint with dowels in curb and gutter if joint occurs
at planned joint location.

Provide keyed joints with tiebars if joint occurs in middle third of
typical curb and gutter joint interval.

FORM REMOVAL

Keep forms in place minimum 12 hours after concrete placement. Remove
forms without damaging concrete.

Do not use bars or heavy tools against concrete to remove forms.
Promptly repair damaged concrete found after form removal.

CONCRETE
Concrete Protection:
1. Protect unhardened concrete from rain and flowing water.
2. Ensure sufficient curing and protection materials are available and
ready for use before concrete placement begins.
3. Protect concrete to prevent pavement cracking from ambient
temperature changes during curing period.
a. Replace pavement damaged by curing method allowing concrete
cracking.
b. Employ another curing method as directed by COR.
Cure concrete for minimum 7 days by one of the following methods
appropriate to weather conditions preventing moisture loss and rapid
temperature change:
1. Burlap Mat: Provide minimum two layers kept saturated with water
during curing period. Overlap mats minimum 150 mm (6 inches).
2. Impervious Sheeting: Provide waterproof paper, polyethylene-coated
burlap, or polyethylene sheeting.
a. Wet exposed concrete surface with fine water spray and cover
with sheet materials.
b. Overlap sheets minimum 300 mm (12 inches).
c. Securely anchor sheet materials preventing displacement.
Liquid Membrane Curing Compound:
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1. Protect joints indicated to receive sealants preventing
contamination from curing compound.

2. Insert moistened paper or fiber rope into joint or cover joint with
waterproof paper.

3. Apply curing compound before concrete dries.

4. Apply curing compound in two coats at right angles to each other.

5. Application Rate: Maximum 5 sq. m/L (200 sq. ft./gal.), both coats.

6. Immediately reapply curing compound to surfaces damaged during
curing period.

CONCRETE PROTECTIVE COATING

Apply protective coating of linseed oil mixture to exposed-to-view
concrete surfaces, drainage structures, and features that project
through, into, or against concrete exterior improvements to protect the
concrete against deicing materials.

Complete backfilling and curing operation before applying protective
coating.

Dry and thoroughly clean concrete before each application.

Apply two coats, with maximum coverage of 11 sq. m/L (50 sqg. yds./gal.)
for first coat, and maximum 16 sq. m/L (70 sq. yds./gal.) for second
coat, except apply commercially prepared mixture according to
manufacturer®s instructions.

Protect coated surfaces from vehicular and pedestrian traffic until
dry.

Do not heat protective coating, and do not expose the protective
coating to open flame, sparks, or fire adjacent to open containers or
applicators. Do not apply material at temperatures lower than

10 degrees C (50 degrees F).

FIELD QUALITY CONTROL
Field Tests: Performed by testing laboratory specified in Section
01 45 29, TESTING LABORATORY SERVICES.
1. Concrete: Testing specified in Section 03 30 53 SHORT FORM
CAST-IN-PLACE CONCRETE.
a. Delivery samples.
b. Field samples.
2. Slip Resistance: Steps and pedestrian paving.

CLEANING

After completing curing:
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1. Remove curing material, except liquid membrane.

2. Sweep the concrete clean.

3. Seal all joints after removing foreign matter from joint.

4_. Clean concrete of debris and construction equipment as soon as
curing and joint sealing have been completed.

Remove and legally dispose of debris, rubbish, and excess material from

project site.

PROTECTION

Protect exterior improvements from traffic and construction operations.

1. Prohibit traffic on paving for minimum seven days after placement,
or longer as directed by COR.

Remove protective materials immediately before acceptance.

Repair damage.

1. When directed by COR, replace concrete containing cracking,
fractures, spalling, and other defects within joint boundary, at no

additional cost to Government.

---END---

SECTION 31 20 11
EARTH MOVING (SHORT FORM)

7 - GENERAL

SUMMARY

Section Includes:

1. Earthwork including excavation, fill, backfill, and lawn
restoration.

RELATED REQUIREMENTS
Materials testing and inspection during construction: Section 01 45 29,
TESTING LABORATORY SERVICES.

MEASUREMENT AND PAYMENT FOR ROCK EXCAVATION

Measurement: Cross section and measure the uncovered and separated
materials, and compute quantities by the Registered Professional Land
Surveyor or Registered Civil Engineer, specified in Section 01 00 00,
GENERAL REQUIREMENTS. Do not measure quantities beyond the following
limits:

1. 300 mm (12 inches) outside of the perimeter of formed footings.
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2. 600 mm (24 inches) outside the face of concrete work when forms are
required, except for footings.
3. 150 mm (6 inches) below the bottom of pipe and maximum the pipe
diameter plus 600 mm (24 inches) in width for pipe trenches.
4. Outside dimensions of concrete work when no forms are required
(trenches, conduits, and similar items not requiring forms).
Payment: No separate payment shall be made for rock excavation
quantities shown. The contract price and time will be adjusted for
overruns or underruns according to Articles, DIFFERING SITE CONDITIONS,
CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as applicable.
Payment for Differing Site Conditions: When rock excavation, as
classified, is encountered, the contract price and time will be
adjusted according to Articles, DIFFERING SITE CONDITIONS, CHANGES and
CHANGES-SUPPLEMENT of the GENERAL REQUIREMENTS as applicable.

DEFINITIONS

Unsuitable Materials:

1. Fills: Topsoil, frozen materials; construction materials and
materials subject to decomposition; clods of clay and stones larger
than 75 mm (3 inches); organic materials, including silts, which are
unstable; and inorganic materials, including silts, too wet to be
stable.

2. Existing Subgrade (except footings): Same materials as above
paragraph, not capable of direct support of slabs, pavement, and
similar items, with the possible exception of improvement by
compaction, proof rolling, or similar methods of improvement.

3. Existing Subgrade (footings only): Same as Paragraph 1, but no fill
or backfill. If materials differ from // reference borings and //
design requirements, excavate to acceptable strata subject to
Contracting Officer®s Representative®s (COR) approval.

Earthwork: Earthwork operations required within the new construction

area. Also includes earthwork required for auxiliary structures and

buildings and sewer and other trench work throughout the job site.

Degree of Compaction: Degree of compaction is expressed as a percentage

of maximum density obtained by the test procedure presented in

ASTM D698.

The term Fill means fill or backfill.



7.6

B.

Topsoil: Fertile, friable, natural topsoil of loamy character and
characteristic of locality, capable of growing healthy horticultural
crops of grasses.

CLASSIFICATION OF EXCAVATION

Unclassified Excavation: Removal and disposal of pavements and other

man-made obstructions visible on the surface; utilities, and other

items including underground structures indicated to be demolished and
removed; together with any type of materials regardless of character of
material and obstructions encountered.

Classified Excavation: Removal and disposal of all material not defined

as rock.

Rock Excavation:

1. Solid ledge rock (igneous, metamorphic, and sedimentary rock).

2. Bedded or conglomerate deposits, cemented to present characteristics
of solid rock which cannot be excavated without blasting; or the use
of modern power excavator (shovel, backhoe, or similar power
excavators) minimum 0.75 m3 (1 cubic yard) capacity, properly used,
having adequate power and in good running condition.

3. Boulders or other detached stones each having a volume of 0.4 cubic
meter (1/2 cubic yard) or more.

APPLICABLE PUBLICATIONS

Comply with references to extent specified in this section.

American Nursery and Landscape Association (ANLA):

1. 2004 - American Standard for Nursery Stock.

American Association of State Highway and Transportation Officials

(AASHTO) :

1. T99-01 (R2004) - Moisture-Density Relations of Soils Using a 2.5 kg
(5.5 Ib) Rammer and a 305 mm (12 inch) Drop.

2. T180-01 (2004) - Moisture-Density Relations of Soils Using a 4.54-kg
[10 Ib] Rammer and a 457 mm (18 inch) Drop.

ASTM International (ASTM):

1. D698-07 - Laboratory Compaction Characteristics of Soil Using
Standard Effort.

2. D1557-07 - Laboratory Compaction Characteristics of Soil Using
Modified Effort.

Standard Specifications of Mississippi State Department of

Transportation, latest revision.



7.7  SUBMITTALS
A. Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
B. Submittal Drawings:
1. Show size, configuration, and fabrication and installation details.
2. Plot plan showing elevations.
C. Test Reports: Certify products comply with specifications.
1. Rock Excavation Report:
2. Certification of rock quantities excavated.
a. Excavation method.
b. Labor.
c. Equipment.
3. Land Surveyor®s or Civil Engineer®s name and official registration
stamp.
D. Samples:
E. Soil Samples: Provide proposed off site or on site fill material to
COR, suitable for laboratory tests.

7.8 DELIVERY
A. Deliver products in manufacturer®s original sealed packaging.
B. Mark packaging, legibly. Indicate manufacturer®s name or brand, type,
production run number, and manufacture date.
C. Before installation, return or dispose of products within distorted,
damaged, or opened packaging.

PART 8 - PRODUCTS

8.1 MATERIALS
A. Fills: Materials approved from on site and off site sources.
1. Dry Density: 1760 kg/m3 (110 pcf) minimum.
2. Plasticity Index: 6 maximum.
3. Liquid Limit: 30 maximum.
B. Granular Fill:
1. Under Concrete Slab: Crushed stone or gravel graded from 25 mm
(1 inch) to 4.75 mm (No. 4).
2. Bedding for Sanitary and Storm Sewer Pipe, crushed stone or gravel
graded from 13 mm (1/2 inch) to 4.75 mm (No. 4).
C. Fertilizer: 5 percent nitrogen, 10 percent phosphorus, and 5 percent
potash.

D. Seed: Grass mixture comparable to existing turf.



PART

9.1

Sod: Comparable species with existing turf, without broken pads and

torn or uneven ends. Use State Certified or State Approved sod when

available.

1.

Thickness of Cut: 19 mm to 32 mm (374 inch to 1 1/4 inches)
excluding top growth.

9 - EXECUTION

SITE PREPARATION

Clearing:

1.

Clear within the limits of earthwork operations as described or
designated by the COR.

2. Remove trees, shrubs, fences, foundations, incidental structures,
paving, debris, trash and any other obstructions.

3. Remove materials from the Cemetery Property.

Grubbing:

1. Remove stumps and roots 75 mm (3 inches) and larger diameter.

2. Leave undisturbed sound stumps, roots up to 75 mm (3 inches)
diameter, and nonperishable solid objects minimum 900 mm (3 feet)
below subgrade or finished embankment.

3. Do not leave material within the burial profile up to 2400 mm

(8 feet) below finished grade.

Trees and Shrubs:

1.

2.

Remove trees and shrubs, not shown for removal, within 4500 mm

(15 feet) of new construction and 2250 mm (77-6") of utility lines
when approved in advance by the COR.

Remove materials from the Cemetery Property.

Transplant trees and shrubs with a ball of earth and burlap
according to the latest issue of the, "American Standard for Nursery
Stock', of the American Association of Nurserymen, Inc.

Transplant trees and shrubs to a permanent or temporary position
within two hours after digging.

Maintain trees and shrubs held in temporary locations by watering as
necessary and feeding liquid fertilizer semi-annually with a minimum
analysis of 5 percent nitrogen, 10 percent phosphorus and 5 percent
potash.

Maintain plants moved to permanent positions as specified for plants
in temporary locations until substantial completion.



9.2
A.

7. Protect from damage, existing trees and shrubs. Trim, clean, and
paint existing trees and shrubs including the roots, according to
standard industry horticultural practice for the geographic area and
plant species.

8. Do not store building materials closer to trees and shrubs to remain
than the farthest extension of limbs.

Stripping Topsoil: Unless otherwise indicated on the drawings, extend

limits of earthwork operations anywhere the existing grade is filled or

cut or where construction operations have compacted or otherwise
disturbed the existing grade or turf. Strip topsoil as defined herein,
or as indicated in the geotechnical report, within the limits of
earthwork operations as specified above, unless specifically indicated
or specified elsewhere in the specifications or shown on the drawings.

Stockpile topsoil and protect as directed by the COR. Eliminate foreign

material larger than 0.014 cubic meter (1/2 cubic foot) in volume, from

soil when stockpiled. Retain topsoil on station. Remove foreign
materials larger than 50 mm (2 inches) in any dimension from topsoil
used in final grading. Do not excavate wet topsoil.

1. Test soil for chemicals, pesticides and fertilizers when topsoil is
removed from formerly utilized as farmland, to verify suitability
for use iIn new lawn areas.

Concrete Slabs and Paving:

1. Score deeply or saw cut existing concrete slabs and paving to be
removed In a neat, straight cut, sections where excavation or
trenching occurs.

2. Extend pavement section, minimum of 300 mm (12 inches) on both sides
of widest part of trench excavation. Provide parallel final score
lines unless otherwise indicated on Drawings.

3. Remove material from the Cemetery Property.

Disposal:

1. Remove materials from site and disposed of at legally approved site.

2. Comply with applicable Federal, State and local regulations. Do not
burn materials on site.

EXCAVATION

Shoring, Sheeting and Bracing: Shore, brace, or slope to an angle of
repose banks of excavations to protect workmen, banks, adjacent paving,
structures, and utilities, in compliance with OSHA requirements.



Extend shoring and bracing to bottom of the excavation. Shore
excavations carried below the elevations of adjacent existing
foundations.

Provide concrete fill support when bearing of foundation is
disturbed by excavation, improper shoring or removal of shoring,
placing of backfill, and similar operations, // in compliance with
Specification Section 31 23 23.33, FLOWABLE FILL, // under disturbed
foundations, as directed by COR. Do not remove shoring until
permanent work in excavation has been inspected and approved by COR.

Excavation Drainage:

1.

Operate pumping equipment, and install other materials, means and
equipment to keep excavations free from water and subgrades dry,
firm, and undisturbed until permanent work is received by COR.
Obtain approval from COR before placement of permanent work on
subgrades.

Remove disturbed material to firm undisturbed material after water
is brought under control, when subgrade for foundations is disturbed
by water. Replace disturbed subgrade in trenches by mechanically
tamped sand or gravel. When removed disturbed material is located
where it is not possible to install and properly compact disturbed
subgrade material with mechanically compacted sand or gravel,
coordinate with COR to consider use of flowable fill.

Blasting: Blasting is permitted only when authorized by COR according

to applicable provisions of 29 CFR 1926.

Building Earthwork:

1.
2.
3.

4.

Excavate foundation excavations to solid undisturbed subgrade.
Remove loose or soft material to solid bottom.

Fill excess cut under footings or foundations with 25 MPa (3000 psi)
concrete, poured separately from the footings.

Do not tamp earth for backfilling in footing bottoms.

Trench Earthwork:

1.

Utility Trenches (Except Sanitary and Storm Sewer):

a. Excavate to width required for sheeting and bracing and proper
performance of Work.

b. Grade bottom of trenches with bell-holes, scooped-out to provide
uniform bearing.

Cc. Support piping on undisturbed earth unless a mechanical support

is indicated on Drawings.



d. The length of open trench in advance of pipe laying shall not be

greater than is authorized by the COR.
2. Sanitary and storm sewer trenches:

a. Trench Width:

1) Below Point 150 mm (6 inches) Above Top of Pipe:

a) Pipe up to 300 mm (12 inches): 600 mm (24 inches)
diameter.

b) Pipe Larger than 300 mm (012 inches): 4/3 diameter of pipe
plus 200 mm (8 inches).

2) Trench Width Above 150 mm (6 inches): Pipe size as required
for sheeting and bracing and proper performance of the Work.

b. Bed Bottom Quadrant of Pipe:

1) Undisturbed Soil: Bell holes no larger than necessary for
jointing. Backfill with clean earth, placed and tamped by
hand, maximum 300 mm (12 inches) above top of pipe.

2) Granular Fill: Depth of fill minimum 75 mm (3 inches) plus
one-sixth of pipe diameter below the pipe of 300 mm
(12 inches) above top of pipe. Place and tamp fill material
by hand.

c. Place and compact excess backfill using acceptable excavated
materials. Do not use unsuitable materials.

d. Use granular fill for bedding where rock or rocky materials are
excavated.

F. Site Earthwork:
1. Perform excavation as indicated on Drawings and as follows:

a. Remove and replace unsuitable subgrade materials, as determined
by the COR.

b. Obtain material samples for soil classification, under COR"s
direction, for testing by an approved testing laboratory to
determine suitability.

c. Testing of the soil shall be performed by the VA Testing
Laboratory.

d. When unsuitable material is encountered and removed, the
contract price and time will be adjusted according to Articles,
DIFFERING SITE CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the
GENERAL REQUIREMENTS as applicable. Adjustments to be based on
cubic meters (cubic yard) in cut section only.

2. Finished subgrade elevation as follows:
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9.4

a. Pavement Areas: Bottom of pavement or base course as applicable.
b. Planting and Lawn Areas: 100 mm (4 inches) below finished grade,
unless otherwise specified or indicated on the Drawings.

FILLING AND BACKFILLING

General: Fill or backfill when all debris, unsatisfactory soil
materials, obstructions, and deleterious materials have been removed
from excavation. Proof-roll exposed subgrades with a fully loaded dump
truck. Use excavated materials or borrow for fill and backfill, as
applicable. Do not use unsuitable excavated materials. Do not backfill
until foundation walls have been completed above grade and adequately
braced, waterproofing or dampproofing applied, and pipes in contact
with backfill have been installed, and work inspected and approved by
COR.

Proofrolling Existing Subgrade: Proof roll with fully loaded dump
truck. Make a minimum of one pass iIn each direction. Remove unstable
uncompactable material and replace with granular fill material
completed to mix requirements specified.

Placing: Place material in horizontal layers not exceeding 200 mm

(8 inches) loose depth and then compacted. Do not place material muddy,
frozen, or with frost surfaces.

Compaction: Use approved equipment (hand or mechanical) to suit type of
material compacted. Do not operate mechanized vibratory compaction
equipment within 3000 mm (10 feet) of new or existing building walls
without prior approval of the COR. Moisten or aerate material necessary
to provide moisture content that will readily facilitate obtaining
specified compaction with equipment used. Compact each layer to a
minimum 95 percent of maximum density determined according to the
following test method ASTM D698.

GRADING

General: Uniformly grade areas within limits specified, including
adjacent transition areas. Smooth finished surface within specified
tolerance. Provide uniform levels or slopes between points where
elevations are indicated, or between points and existing finished
grades. Provide smooth transition between abrupt changes in slope.

Cut rough or sloping rock to level beds for foundations. In unfinished
areas, Till low spots and level off with coarse sand or fine gravel.



Slope backfill outside the building away from building walls with

minimum distance of 1800 mm (6 feet).

Finished grade 150 mm (6 inches) below bottom line of windows or other

building wall openings unless greater depth is shown.

Place crushed stone or gravel fill under concrete slabs on grade,

tamped, and leveled, 150 mm (6 inches) thick, unless otherwise

indicated on Drawings.

Finish subgrade in condition acceptable to the COR at least one day in

advance of paving operations. Maintain finished subgrade in a smooth

and compacted condition until succeeding operation has been

accomplished. Scarify, compact, and grade subgrade before further

construction when approved compacted subgrade is disturbed by

subsequent operations or adverse weather.

Tolerances:

1. Subgrade and Base Course Final Grades for Paved Areas: Plus or minus
6 mm (0.25 inches) of indicated grades.

LAWN AREAS

General: Harrow and till new or existing lawn areas to remain, 100 mm
(4 inches) deep. Establish existing or design grades by dragging or
similar operations. Do not do earthwork on wet soil. Obtain plant bed
approval from COR before seeding or sodding operation begins.

Finished Grading: Begin after rough grading has settled. Scarify
subgrade surface areas 100 mm (4 inches) deep. Apply topsoil smooth,
even surface, and true grades minimum 100 mm (4 inches). Shape top and
bottom of banks to form reverse curves in section; make junctions with
undisturbed areas to conform to existing topography.

Fertilizing: Mix fertilizer into the soil 100 mm (4 inches) deep at a
rate of 12 kg/100 m2 (25 pounds per 1000 square feet).

Seeding: Apply seed at a rate of 2 kg/100 sq.-m (4 pounds per 1000
square feet). Rake seed lightly. Roll area not to exceed 225 kg/m (150
pounds per foot) of roller width.

Sodding: Water topsoil lightly before laying sod. Tightly butt sod
strips at the ends and stagger in a running bond fashion. Place sod
strips running across slope from bottom to top. Secure sodded slopes by
pegging or other approved methods. Roll sodded area not to exceed 225
kg/m (150 pounds per foot) of the roller width.
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Watering: Upon completion in any one section, water thoroughly new sod
pad and soil to a sufficient depth. COR will be responsible for sod

after installation and acceptance.

DISPOSAL OF UNSUITABLE AND EXCESS EXCAVATED MATERIAL

Disposal: Remove surplus satisfactory soil and waste material,

including unsatisfactory soil, trash, and debris, and legally dispose

off Cemetery property.

Disposal: Transport surplus satisfactory soil to desighated storage

areas on Cemetery property. Stockpile or spread soil as directed by

COR.

1. Remove waste material, including unsatisfactory soil, trash, and
debris, and legally dispose off Cemetery property.

CLEANING

Upon completion of earthwork operations, clean areas within contract
limits, remove tools, and equipment. Clean site, free of debris, and
suitable for subsequent construction operations. Remove debris,
rubbish, and excess material from the Cemetery Property.

- --END-=- - -

SECTION 32 90 00
PLANTING

10 - GENERAL

SUMMARY
Section Includes:

1. Plants, soils, turf, and landscape materials and accessories.

RELATED REQUIREMENTS

Topsoil Materials, Stripping and Stockpiling: Section 31 20 00, EARTH
MOVING.

Topsoil Testing: Section 01 45 29, TESTING LABORATORY SERVICES.
Erosion control: Section 01 57 19, TEMPORARY ENVIRONMENTAL CONTROLS.
Protection of Tress and Plantings: Section 02 41 10, DEMOLITION AND
SITE CLEARING.

Topsoil Placement and Compaction Test: Section 31 20 00, EARTH MOVING.
Landscape Irrigation: Section 32 84 00, PLANTING IRRIGATION.



APPLICABLE PUBLICATIONS

Comply with references to extent specified in this section.

American National Standards Institute (ANSI) Publications:

1. ANSI 7Z60.1-2014 - Nursery Stock.

2. ANSI Z7133.1-2012 - Tree Care Operations-Pruning, Trimming,
Repairing, Maintaining, and Removing Trees and Cutting Brush- Safety
Requirements.

ASTM International (ASTM):

1. C33/C33M-16-Concrete Aggregates.

2. (C136/C136M-14 - Sieve Analysis of Fine and Coarse Aggregates.

3. D698-12 - Test Methods for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-1bf/ft3 (600 kN-m/m3)).

4. D977-13el - Emulsified Asphalt.

5. D2028/D2028M-15 - Cutback Asphalt (Rapid-Curing Type).

6. D2103-15 - Polyethylene Film and Sheeting.

Not Used

National Cemetery Administration (NCA):

1. Handbook 3420-11 - Turfgrass Maintenance.

Turfgrass Producers International (TPI):

1. 2006 Guideline Specifications to Turfgrass Sodding.

United States Department of Agriculture (USDA):

1. Federal Seed Act-2011 - Rules and Regulations of the Secretary of
Agriculture.

United States Environmental Protection Agency (EPA):

1. 40 CFR Part 503-1993 - Biosolids Rule.

PREINSTALLATION MEETINGS
Conduct preinstallation meeting at project site minimum approximately
one week before beginning Work of this section.
1. Required Participants:
a. Contracting Officer"s Representative (COR).
b. Contractor.
c. Installer.
2. Meeting Agenda: Distribute agenda to participants minimum 3 days
before meeting.
a. |Inspection of planting materials.
b. Installation schedule.
c. Installation sequence.
d. Preparatory work.



. Protection before, during, and after installation.

e
f. Installation.
g- Inspecting.
h. Environmental procedures.
3. Document and distribute meeting minutes to participants to record

decisions affecting installation.

10.5 SUBMITTALS

A. Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.
B. Manufacturer®s Literature and Data:
1. Description of each product.
a. Seeds.
- Sod.
- Soil amendments.
. Antidesiccant.

b
c
d
e. Erosion control materials.
f. Hydro mulch.
g- Non-Asphaltic Trackifier.
h. Herbicide.
i. Weed Control.
J- Mulches.

k. Edging.
2. Plant list: Not Used due to no plant installation
3. Warranty.

C. Samples: Submit before beginning Work of this section:

Inert Mulch 2.3 kg (5 Ib.) of each type to be used.
Organic Mulch 2.3 kg (5 Ib.) of each type to be used.
Imported Topsoils 2.3 kg (5 Ib.) of each type to be used.

Organic Amendments 2.3 kg (5 Ib.) of each type to be used.

All pesticides required | EPA approved labeling and MSDS sheet
such as preemergence | for each such product selected for use.
or post emergence
herbicides,
insecticides, or
fungicides.




Inert Mulch 2.3 kg (5 Ib.) of each type to be used.

Edging Materials Manufacturer's standard size

D. Test reports: Certify products comply with specifications.

1. Imported Topsoil: Provide 2.3 kg (5 Ibs.) representative sample from
each proposed source for testing, analysis, and approval. Deliver
samples to acceptable testing laboratory and have testing report
sent directly to COR. Testing reports to include following tests and
recommendations according to Association of Official Agricultural
Chemists standards:

a. Soil Composition: USDA particle size analysis indicating
percentages of sand, silt and clay, and percent organic matter.
Mechanical gradation (sieve analysis) and chemical (pH soluble
salts) performed by public extension service agency, State Land
Grant College, or certified private testing laboratory.
Percentages of clay and silt to be determined by hydrometer.

b. Percent of organics to be determined by loss on ignition of
oven-dried samples. Test samples to be oven-dried to constant
weight at 110 degrees C (230 degrees F), plus or minus
5 degrees C (41 degrees F).

c. Macro and micro nutrient fertility tests as determined by
Chemical analysis to include Macro and micro nutrient fertility
tests as determined by pH, Salinity (EC), Nitrate Nitrogen,
Ammonium Nitrogen, Phosphorus, Potassium, Calcium, Magnesium,
Soluble Copper, Zinc, Manganese, lron, Saturation Extract Boron,
Aluminum, Soluble Salts, Exchangeable Sodium Percentage (ESP).

d. Tests, as specified, for gradation, organics, soil chemistry and
pH to be performed by testing laboratory retained by National
Cemetery Administration as described in Section 01 45 29,
TESTING LABORATORY SERVICES.

e. Include recommendations for soil additives to correct soils
deficiencies, as necessary, and for fertilizing and to adjust
soil pH to optimum range for cool season turfgrass liming
applications to support successful turfgrass growth.

2. Organic Soil Amendment:

a. Testing: Provide testing by an independent laboratory, with the
experience and capability to conduct the testing indicated



E.
F.

3.

following U.S. Composting Council Seal of Testing Assurance

(STA) procedures, or equivalent.

b. Soil Amendment Analysis: Provide documentation from supplier
that compost has reached a monitored temperature of 140 degrees
Fahrenheit for at least one week. Engage an independent soil
testing laboratory to test representative samples of compost and
provide compost analysis report for the following parameters:

1) Percent organic matter, percent moisture, percent inerts

(foreign matter), pH, soluble salts, and particle size.
2) Nutrient content, including: Nitrogen (N), Phosphorus (P),
Potassium (K), Calcium (Ca), and Magnesium (Mg) and Sulfur s.
3) Trace Metals, including: Arsenic (As), Cadmium (Cd), Chromium
(Cr), Copper (Cu), Lead (Pb), Mercury (Hg), Nickel (Ni), and
zZinc (Zn).
4) Maturity Indicator. Provide bioassay results. Provide
Carbon-Nitrogen ratio.

5) Stability Indicator: Provide respiration test results.
Amended Soil (in place): Following incorporation of amendments and
additives, provide minimum six (6)samples per 3,700 sq-. m
(40,000 sqg. ft.), 150 mm (6 inch) depth by 75 mm (3 inch) diameter
core samples of amended soil taken from project site for testing,
analysis, and approval. Locate each samples as directed by COR from
areas designated to be planted in turfgrass. Deliver samples to
testing laboratories and have testing report sent directly to COR.
Obtain amended soil sample acceptance before seeding or
hydroseeding.

Certificates: Certify products comply with specifications.

Before delivery, submit notarized certificates for approval to COR

attesting that following materials meet specified requirements:

1.

4.
5.

Plant Materials (Department of Agriculture certification by State
Nursery Inspector from the state in which the plant material
originates declaring material to be free from insects and disease).
Fertilizers: Four certificates of analysis for each type of
fertilizer.

Seed: Include guaranteed percentages of purity, weed content and
germination of seed, and net weight and date of shipment.

Sod.

Membranes.
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B.

6. Hydro Mulching: Number of kilograms (pounds) of materials to be used
per liter (gallon) of water.

Maintenance Data:

1. Care instructions for each plant material.

QUALITY ASSURANCE
Installer Qualifications:
1. Regularly installs specified materials and products.
2. Installed specified products with satisfactory service on five
similar installations for minimum five years.
a. A member with good standing of either the Professional Landcare
Network (PLANET) the AmericanHort.
b. Maintain an experienced full-time supervisor on Project site
when work is in progress.
Licenses: Submit licenses to COR:
1. Arborist: One copy.
2. Pesticide Applicator: License in state of project, commercial.

DELIVERY

Deliver products in manufacturer®s original sealed packaging.

Mark packaging, legibly. Indicate manufacturer®s name or brand, type,

production run number, and manufacture date.

Before installation, return or dispose of products within distorted,

damaged, or opened packaging.

Bulk Products:

1. Deliver bulk products away from buildings, utilities, pavement, and
existing turf and planted areas. Maintain dry bulk product storage
away from contaminants. Protect products from weather.

2. Install erosion control materials to prevent erosion or displacement
of bulk products.

Notify COR of delivery schedule five days in advance, minimum. COR will

inspect materials upon arrival. Remove unacceptable plant materials

from project site immediately.

Protect plants during delivery to prevent damage to root balls or

desiccation of leaves.

Protect trees during transport by covering root balls and tying

branches.

Machine dug plants are permitted provided root balls are sized

according to ANSI Z60.1 and tops are protected from damage.



Protect sod from drying out.

STORAGE AND HANDLING

Store seeds, soil amendments, fertilizers, and packaged materials in
dry locations away from contaminants.

Keep sod moist and protect from exposure to wind and direct sunlight.

FIELD CONDITIONS

Restrictions: Do not plant when ground is frozen, snow covered,
saturated, or in otherwise unsuitable condition for planting. Special
conditions may exist that warrant variance in specified planting dates
or conditions. Submit written request for approval to COR stating
special conditions and proposal variance.

10.10 WARRANTY

A

B.

PART

11.1

B.

Construction Warranty: FAR clause 52.246-21, "Warranty of

Construction."

Comply with "Warranty' requirements in Section 00 72 00, GENERAL

CONDITIONS, including the following supplements:

1. One Year Plant and Turfgrass Warranty: Warranty begins when
Government accepts plants and turfgrass but not before end of
Landscape Plant and Turfgrass Establishment Period.

2. Replace any dead plant material and any areas void of turfgrass
immediately during warranty period and during an active growing
season. One year warranty for replaced plants and turfgrass begins
on day replacement work is completed and accepted.

3. Government will inspect replacement plants and turfgrass at end of
Warranty period. Replace any dead, missing, or defective plant
material and turfgrass immediately and during growing season.
Warranty ends on date of this inspection provided work specified in
this section is complied.

11 - PRODUCTS

PRODUCTS - GENERAL

Provide each product from one source or manufacturer.

Plant and Turf Grasses: Comply with the varieties specified or shown in
plant list.

Warrant plants are true to botanical name as listed in Hortus Third.
Maintain equipment, tools and machinery on project site in sufficient
quantities and capacity for proper execution of Work.
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A.

B.

ORGANIC SOIL AMENDMENT

Organic Soil Amendment: Dark brown or black and capable of enhancing

plant growth. Ninety-eight percent of material passes 25 mm (1 inch)

screen. No admixture of refuse (i.e. noticeable inert contamination) or

materials toxic to plant growth are permitted, free of all woody

fibers, seeds, leaf structures, plastic, petroleum products, and toxic

and non-organic matter.

1. Acceptable Organic Soil Amendments: Peat moss, humus or peat, and

commercially available combinations thereof.

2. Acceptable Compost: Natural organic sources such as food or animal

residuals, or yard trimmings.

3. Unacceptable Sole Sources of Organic Matter: Untreated sludge from

wastewater treatment plants, fresh manure, sawdust, and immature

composts.
Minimum Material Requirements:

Test Parameter

Acceptable Ranges

Organic Matter

27 to 80 percent

pH 5.5t08.5

Ash 20 to 65 percent
Nitrogen 0.4 to 3.5 percent
Phosphorus 0.2 to 1.5 percent
Potassium 0.4 to 1.5 percent

C: N Ratio 25t030:1

CEC 50 to 150 meqg/100 g

Heavy Metals

Less than max. limits established by EPA 40 CFR Part 503

Inert Contents

Less than 1 percent by weight

Water-Holding Capacity

150 to 200 percent

Pathogen/Weed Seed Destruction

Proof of EPA minimum heating requirements

Topsoil stripped and stockpiled on project site is acceptable provided,

after testing and addition of necessary additives, meets above

specification. Provide additional Organic Soil Amendment as required to

complete work.
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Provide organic soil amendment in areas with organic matter content
below 4 percent that will be seeded, sodded or sprigged after grading
activities are completed to create satisfactory topsoil horizon.

Spread and incorporate organic soil amendment into Ffinished subgrade at
depths indicated on drawings to raise soil organic content to minimum
four percent and maximum six percent. Allow for additional depth of
organic soil amendment to bring all grades to required finished grades
as shown on grading plans.

PLANTS

Plants: ANSI Z60.1, except as otherwise stated in this section or shown

on drawings. Where drawings or specifications are in conflict with

ANS1 Z60.1, drawings and specification will prevail.

1. Provide well-branched and formed planting stock, sound, vigorous,
and free of disease, sunscald, windburn, abrasion, harmful insects
or insect eggs with healthy, normal, and unbroken root systems.

2. Provide single stemmed trees, with a single leader, unless otherwise
indicated.

3. Provide trees and shrubs of uniform, symmetrical growth, with
straight boles or stems, free from objectionable disfigurements, and
with branch spread of branches typical of variety.

4. Provide ground cover and vine plants with number and length of
runners for size, and proper age for grade of plants specified.
Provide well established plants in removable containers, integral
containers, or formed homogeneous soil sections.

5. Provide plants grown under climatic conditions similar to those in
project locality.

Minimum acceptable sizes of all plants, measured with branches in

normal position, to conform to plant list and ANSI Z60.1. Larger plants

with COR"s approval, at no additional cost to the Government. Increase
ball of earth or spread of roots according to ANSI 7Z60.1 when larger
plants are provided.

Do not handle plants by trunk or stem. Trees must be moved by lifting

root ball, box or container.

Bare-root (BR) plants to have root system substantially intact, but

with earth carefully removed. Cover roots with thick coating of mud by

"puddling'" after the plants are dug.

Container grown plants to have sufficient root growth to hold earth

intact when removed from containers, but not be root bound.
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When existing plants are to be relocated, ball sizes to conform to
ANS1 Z60.1 requirements for collected plants, with plants dug, handled,
and replanted according to applicable requirements of this section.

LABELS
Not Used

TOPSOIL

Topsoil: Provide well-graded soil of good uniform quality, natural,
friable soil representative of productive soils in project vicinity.
Topsoil to be free of subsoil, foreign matter, objects larger than

25 mm (1 inch) in any dimension, toxic substances, weeds and any
material or substances that may be harmful to plant growth and have pH
value of minimum 6.0 and maximum 7.0, and be best suited to region,
climate and plant material specific to project.

Obtain material from stockpiles established under Section 31 20 00,
EARTH MOVING, subparagraph, Stripping Topsoil that meet general
requirements stated above. Amend topsoil not meeting pH range specified
by the addition of pH adjusters.

When sufficient topsoil is not available on project site to specified
depth, provide additional topsoil. Minimum 10 days before topsoil
delivery, notify COR of sources from which topsoil will be furnished.
Obtain topsoil meeting general requirements stated above and comply
with requirements specified in Section 01 45 29, TESTING LABORATORY
SERVICES. Amend topsoil not meeting pH range specified by adding pH
adjusters.

INORGANIC SOIL AMENDMENTS

Lime: Agricultural limestone, minimum 90 percent calcium and magnesium

carbonates. Grind lime fineness, minimum 90 percent passes No. 8 mesh

and minimum 25 percent passes No. 100 mesh. Maximum moisture, 10

percent.

1. Dolomitic Lime: Natural, agricultural limestone (calcium and
magnesium carbonate), minimum of 20 percent calcium and 11 percent
magnesium and as follows:

a. Screen Analysis: 100 percent passing through No.30 sieve; 70
percent passing through No. 100 sieve; minimum 30 percent
passing through No.325 sieve. Provide lime in form of
granulated, prilled, dolomitic limestone.



2. Calcitic Lime: Natural, agricultural limestone (calcium carbonate),
minimum of 36 percent calcium and as follows:

a. Screen Analysis: minimum of 100 percent passing through No. 10
sieve; minimum of 80 percent passing through No. 100 sieve.
Provide lime in form of granulated, prilled, limestone.

3. Agricultural Gypsum: Finely ground, minimum of 90 percent calcium
sulfate, or 85 percent calcium sulfate dihydrate.

4_ Sulfur: Granular, biodegradable, minimum of 90 percent sulfur, with
a minimum of 99 percent passing through No. 6 sieve and a maximum of
10 percent passing through No. 40 sieve.

5. [Iron Sulfate: Granulated ferrous sulfate minimum of 20 percent iron
and 10 percent sulfur.

6. Aluminum Sulfate: Commercial grade, unadulterated.

7. Sand: Clean washed river sand, free of calcium, chlorides and other
deleterious substances.

8. Humates: Derived from mined Gypsum and with guaranteed minimum
analysis; Calcium Sulfate dihydrate (CaS04 = 2H20) 35.00%; Calcium
(Ca) 7.00%; Sulfur s 5.00%, plus Humic Acids 1.5% derived from
Leonardite. Pelletized product used for ease of application.

ORGANIC SOIL AMENDMENTS
Not Used

PLANTING SOIL MIXTURE
Not Used

PLANT FERTILIZERS
Not Used

11.10 TURFGRASS FERTILIZER

A

Provide commercial grade granular fertilizer, free flowing, uniform in
composition, and complying with applicable state and federal
regulations. Submit fertilizer manufacturer®s warranted statement of
analysis. Fertilizer contain minimum 20 percent nitrogen by weight (50
percent from controlled release source such as sulfur coated urea), 5
percent available phosphoric acid, and 15 percent potash. Liquid
starter fertilizer for hydro mulch slurry, commercial type with 50
percent of nitrogen from controlled release source.

11.11 MEMBRANES

A.

Not Used



PART

12.1
A.
B.
C.

MULCH
Not Used

EROSION CONTROL
Not Used

STAKES AND GUYING STRAPS
Not Used

EDGING
Not Used

WATER
Not Used

ANTIDESICCANT
Not Used

SEED
Not Used

SOD

Sod: Nursery grown, certified sod as classified in TPl "Guideline
Specifications to Turfgrass Sodding.'" Sod must also conform to
turfgrass species limitations as outlined in seeding mixtures above.

HERBICIDES AND OTHER PESTICIDES

Properly label and register pesticides with U.S. Environmental
Protection Agency. Keep all pesticides in original labeled containers
indicating analysis and method of use.

12 - EXECUTION

PREPARATION

Examine and verify substrate suitability for product installation.
Protect existing construction and completed work from damage.

Examine areas to receive planting for compliance with requirements and
other conditions affecting performance.

Proceed with installation only after unsatisfactory conditions have
been corrected.

Identify and review all underground utility locations before commencing
work and exercise caution when working close to utilities. Notify COR
of apparent conflicts with construction and utilities to plan
adjustment before installation.
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FINE GRADING AND ORGANIC AND INORGANIC SOIL AMENDMENT INCORPORATION
Obtain COR’s written approval of previously completed rough grading
work before incorporating organic soil amendments.

Immediately before dumping and spreading approved organic soil
amendment, clean subgrade of stones larger than 50 mm (2 inches) and
debris or rubbish and remove from project site. Before spreading
organic soil amendment, rip subgrades too compact to drain water or
based upon compaction tests with claw 305 mm (12 inches) deep, pulled
by bulldozer 610 mm (24 inches”) on center, both directions, then
regrade surface.

Place and uniformly spread soil amendment materials over approved
sub-grades. Apply inorganic soil amendments as recommended by soils
report. Apply organic amendments to depth sufficiently greater than
specified depth so after natural settlement and light rolling,
specified minimum settled depth conform to lines, grades and elevations
indicated on drawings. Incorporate soil amendment by disc harrowing,
rototilling or other means in uniform manner. Incorporate upon organic
matter deep enough to produce finished soil with organic matter content
of between 4 and 6 percent. Provide additional organic soil amendment
material, after in-place testing and approval, as required for organic
matter content and finished grades at no additional cost to Government.
Spread organic soil amendment material minimum 100 mm (4 inches) deep
to Finished grade at disturbed areas outside project limits.

Do not handle subsoil or organic soil amendment material when wet or
frozen.

Set sufficient number of grade stakes to check finished grades. Set
stakes in bottom of swales and at top of slopes. Connect contours and
spot elevations with even slope.

After incorporating soil amendments material into subsoil, prepare by
scarifying or harrowing and hand raking. Remove large stiff clods,
lumps, brush, roots, stumps, litter and other foreign matter. Remove
stones over 38 mm (1-1/2 inch) diameter from amended soil bed. Amended
soil also to be free of smaller stones in excessive quantities as
determined by COR.

EXCAVATION FOR PLANTING

Compact whole surface with roller or by other suitable means to achieve
88 to 85 percent maximum dry density according to ASTM D698. During
compaction process, Fill all depressions caused by settling or rolling



with additional organic soil amendment. Regrade and roll surface until
presenting smooth and even finish corresponding to required grades.
Acceptable finished soil grade condition for all new turfgrass areas is
“fine textured and firm." Satisfactory firmness test requires surface
soil not be Ffluffy or powdery and able to support weight of average
adult person without creating visible depression.

Verify location of underground utilities before plant pit or bed
excavation. Repair damaged utility lines. Where lawns have been
established before planting, cover and protect before beginning
excavations. Protect existing trees, shrubbery, and beds with
barricades during project construction.

Remove rocks and other underground obstructions to depth necessary to
permit proper planting according to Drawings. Where underground
utilities, construction, or solid rock ledges are encountered, COR may
select other locations for plant material.

SETTING PLANTS
Not Used

STAKING AND GUYING
Not Used

EDGING PLANT BEDS
Not Used

MULCHING PLANTS
Not Used

PRUNING
Not Used

FERTILIZATION OF EXISTING TREES
Not Used

TILLAGE FOR LAWN AREAS

Thoroughly rip subgrades minimum 150 mm (6 inches)deep by scarifying,
disking, harrowing, or other approved methods. Remove debris and stones
on surface larger than 25 mm (1 inch) on surface after tillage. Do not
till areas of 3: 1 slope ratio or greater. Scarify these areas to 50 mm
(1 inch)depth and remove debris and stones.
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A.

12.12

C.

12.16
A.

FINISH GRADING

After ripping subgrade for topsoil/subsoil bonding, spread topsoil
evenly to minimum 150 mm (6 inches) deep. Incorporate topsoil at least
50 to 75 mm (2 to 3 inches) into subsoil to avoid soil layering. Spread
additional topsoil as required to meet finish grades. Do not spread
topsoil when frozen or excessively wet or dry. Correct irregularities
in Finished surfaces to eliminate depressions. Protect finished lawn
areas from damage by vehicular or pedestrian traffic. Complete lawn
work only after areas are brought to finished grade.

APPLICATION OF FERTILIZER AND SOIL AMENDMENTS FOR TURFGRASS AREAS
Apply turfgrass fertilizer and adjust soil acidity as recommended by
soil test results. Add soil conditioners as specified for suitable
topsoil in PART 2.

Spread soil amendments as recommended by soil test results.

Incorporate soil amendments into soil to minimum 100 mm (4 inches) deep
as recommended by soil test results in finish grading operation.
Lightly mix starter fertilizer with top 13 mm (1/2 inch) of soil.
Immediately restore soil an even condition before seeding or sod
placement.

MECHANICAL SEEDING
Not Used

HYDRO-MULCHING
Not Used

SODDING

Place sod according to TPl Guideline Specifications for sodding. Lay
sod at right angles to slope or the flow of water. On slope areas,
start at bottom of slope.

Finishing: After sodding, blend edges of sod smoothly into surrounding
area. Roll with lightweight roller to eliminate air spaces between sod
and firmed soil.

WATERING

Watering: Start watering turfgrass areas immediately after installation
at sufficient rate to ensure thorough wetting of soil to minimum 50 mm
(2 inches) deep. Supervise watering operation to prevent run-off.
Supply necessary pumps, hoses, pipelines, and sprinkling equipment.



Repair all areas damaged by water operations. Keep soil surface
constantly moist, not wet, until turfgrass plants are well established.

EROSION CONTROL MATERIAL
Not Used

LANDSCAPE PLANT AND TURFGRASS ESTABLISHMENT PERIOD

Landscape Plant and Turfgrass Establishment Period: Begins immediately

after installation, with COR"s approval, and continues through growing

season sufficiently long for turfgrass and landscape plant materials to

become establish and provide satisfactory to District Agronomist and

NCA. Conditions and appearance are as follows:

1. Turfgrass has obtained minimum of 98 percent generally weed-free
surface cover.

2. Landscape Plant Materials are fully rooted, actively growing and
healthy and planting beds generally weed-free.

3. Maintain plant and turfgrass during establishment period.

4. Plants and turfgrass will not be accepted until completion of
acceptable establishment period.

5. During Landscape Plant and Turfgrass Establishment Period complete
the following:

a. Water plants and turfgrass to maintain moist soil surface until
plants and turfgrass are well established. Quantity of applied
water required to achieve and maintain these conditions
determined on site by District Agronomist in consultation with
COR.

b. Provide the following during turfgrass establishment:

1) Eradicate weeds. Water, fertilize, overseed, and perform
other operation necessary to promote growth of turfgrass.

2) Mow turfgrasses as often as necessary to maintain
NCA specified mowing height for each type of turfgrass before
final acceptance. Begin mowing when cool season turfgrass is
100 mm (4 inches) high. For warm season turfgrasses, mow at
appropriate heights for species and cultivar as directed by
COR in consultation with District Agronomist.

c. Replace dead, missing or defective plant material during
establishment period and an active growing season. Immediately
replace each plant with one of same size and species.
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A.

d. Replant areas void of turfgrass during an active growing season
only.

e. Sod will be evaluated for species and health thirty (30) days
after laying last piece and reevaluated each 15 days during the
establishment period. A satisfactory stand of grass plants from
sod operation will be living sod, uniform in color and leaf
texture. Bare spots to be maximum 1250 sq. mm (2 sq. inches).
Joints between sod pieces to be tight and free of weeds and
other undesirable growth.

f. Complete remedial measures as directed by COR in consultation
with District Agronomist to ensure plant and turfgrass survival.

g- Repair damage caused while making plant or turfgrass

replacements.

LANDSCAPE PLANT AND TURFGRASS ACCEPTANCE

Landscape plant and turfgrass acceptance will occur after completion of

LANDSCAPE PLANT AND TURFGRASS ESTABLISHMENT PERIOD. Contractor to have

completed, located, and installed all plants and turfgrass according to

drawings and specifications. All plants and turfgrass are expected to
be living and in healthy condition at time of inspection and
acceptance. Make written request two weeks before final inspection of
landscape plants and turfgrass. Upon inspection, when work is found to
not meet specifications, PLANT AND TURFGRASS ESTABLISHMENT PERIOD will
be extended at no additional cost to Government until work has been
satisfactorily completed, inspected and accepted.

Criteria for Acceptance of Turfgrass:

1. Sod: Living sod grass plants uniform in color and leaf texture and
well rooted into soil below so that gentle pulling of turfgrass
leaves by hand does not dislodge sod. Bare spots to be maximum
1250 sq- mm (2 sg- inches). Joints between sod pieces shall be tight
and free from weeds and other undesirable growth.

CLEANING

Remove and legally dispose of all debris, rubbish, and excess material
from project site.

Where existing or new turfgrass areas have been damaged or scarred,
restore disturbed areas to original condition.

In areas where planting and turfgrass work have been completed, clear

the area of all debris, spoil piles, and containers.



D. Maintain minimum one paved pedestrian access route and one paved
vehicular access route to each building clean at all times.

E. Clear other paved areas when work in adjacent areas are completed.

12.21 PROTECTION
A. Protect plants and turfgrass areas from traffic and construction
operations. Erect barricades, as required, and place approved signs
appropriate intervals until final acceptance.
B. Remove protective materials immediately before acceptance.
C. Repair damage.

12.22 ENVIRONMENTAL PROTECTION
A. All work and operations to comply with requirements of Section
01 57 19, TEMPORARY ENVIRONMENTAL CONTROLS.
---END-

at



