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CIVIL ENGINEER DISCLAIMER OF RESPONSIBILITY

I, Derick Holmes, hereby specify, pursuant to RSMo. 327.411 that the documents intended to be
authenticated by my seal are limited to:

DRAWINGS

C-100 SITE PLAN

C-101 LAYOUT PLAN

C-102 DEMOLITION PLAN

C-103 EROSION CONTROL PLAN

C-104 GRADING & DRAINAGE PLAN
C-105 UTILITY PLAN

C-220 PUBLIC WATER PLAN & PROFILES
C-230 PUBLIC STORMWATER PROFILES
C-231 PRIVATE STORMWATER PROFILES
C-240 PUBLIC SANITARY SEWER PLAN & PROFILES
C-400 GRADING ENLARGEMENTS

C-500 SITE DETAILS

C-501 SITE DETAILS

C-502 SITE DETAILS

C-503 SITE DETAILS

C-510 EROSION CONTROL DETAILS
C-511 EROSION CONTROL DETAILS
C-520 WATER DETAILS

C-521 WATER DETAILS

C-530 STORMWATER DETAILS

C-531 STORMWATER DETAILS

C-532 STORMWATER DETAILS

C-540 SANITARY SEWER DETAILS

SPECIFICATIONS

DIVISION 31 - EARTHWORK
310513 SOILS FOR EARTHWORK
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312316 EXCAVATION
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DIVISION 33 — UTILITIES
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331416 SITE WATER UTILITY DISTRIBUTION PIPING
333100 SANITARY SEWERAGE PIPING
334200 STORMWATER CONVEYANCE

And | hereby disclaim any responsibility for all other drawings, specifications, estimates, reports, or other
documents or instruments relating to or intended to be used for any part or parts of the Lee’s Summit Fire

Station #4.

By:

HOLMES

NUMBER
A PE-2022005196
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LANDSCAPE ARCHITECT DISCLAIMER OF RESPONSIBILITY

I, Kyle Ward, hereby specify, pursuant to RSMo. 327.411 that the documents intended to be
authenticated by my seal are limited to:
DRAWINGS

L-100 LANDSCAPE SCHEDULE
L-101 LANDSCAPE PLAN

SPECIFICATIONS

DIVISION 32 — EXTERIOR IMPROVEMENTS
329000 PLANTS

329223 SODDING

Station #4.

And | hereby disclaim any responsibility for all other drawings, specifications, estimates, reports, or other
documents or instruments relating to or intended to be used for any part or parts of the Lee’s Summit Fire
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STRUCTURAL DISCLAIMER OF RESPONSIBILITY

I, Jordan Bennett, hereby specify, pursuant to RSMo. 327.411 that the documents intended to be
authenticated by my seal are limited to:

DRAWINGS

S-001 GENERAL NOTES

S-100 FOUNDATION PLAN

S-101 LEVEL 2 FRAMING PLAN
S-103 LOW ROOF FRAMING PLAN
S-104 HIGH ROOF FRAMING PLAN
S-300 FOUNDATION SECTIONS
S-301 FOUNDATION SECTIONS
S-302 FLOOR SECTIONS

S-303 FLOOR SECTIONS

S-304 ROOF SECTIONS

S-305 ROOF SECTIONS

S-306 ROOF SECTIONS

S-307 MISC. DETAILS

S-500 TYPICAL DETAILS

S-501 TYPICAL DETAILS

SPECIFICATIONS

DIVISION 03 CONCRETE
033000 CAST-IN-PLACE CONCRETE

DIVISION 04 MASONRY
042200 CONCRETE UNIT MASONRY

DIVISION 05 METALS

051200 STRUCTURAL STEEL FRAMING
053100 STEEL DECKING

054000 COLD FORMED METAL FRAMING
054400 COLD FORMED METAL TRUSSES
055000 METAL FABRICATIONS

And | hereby disclaim any responsibility for all other drawings, specifications, estimates, reports, or other
documents or instruments relating to or intended to be used for any part or parts of the Lee’s Summit
Fire Station #4.
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ARCHITECTURE DISCLAIMER OF RESPONSIBILITY

I, Paul J. Michell, hereby specify, pursuant to RSMo. 327.411 that the documents intended to be
authenticated by my seal are limited to:

DRAWINGS

G-001 COVER SHEET

G-002 CODE SUMMARY

G-003 CODE MODIFICATION

G-004 STORM SHELTER SUMMARY

A-101 FIRST FLOOR PLAN

A-102 SECOND FLOOR PLAN

A-103 FIRST FLOOR DIMENSION PLAN
A-104 SECOND FLOOR DIMENSION PLAN
A-111 FIRST FLOOR REFLECTED CEILING PLAN
A-112 SECOND FLOOR REFLECTED CEILING PLAN
A-121 ROOF PLAN

A-201 BUILDING ELEVATIONS

A-202 BUILDING ELEVATIONS

A-301 BUILDING SECTIONS

A-401 WALL SECTIONS

A-402 WALL SECTIONS

A-403 WALL SECTIONS

A-404 WALL SECTIONS

A-410 ENLARGED STAIR PLAN AND SECTION
A-411 ENLARGED ELEVATOR PLAN
A-501 WALL DETAILS

A-502 WALL DETAILS

A-511 ROOF DETAILS

A-512 ROOF DETAILS

A-513 ROOF DETAILS

A-601 PARTITION TYPES

A-602 UL DETAILS

A-610 WINDOW ELEVATIONS

A-611 WINDOW DETAILS

A-612 WINDOW DETAILS

A-613 EXTERIOR DOOR DETAILS

A-621 DOOR AND FRAME SCHEDULE
A-622 DOOR DETAILS

[-001 TYPICAL MOUNTING HEIGHTS
[-201 INTERIOR DESIGN ELEVATIONS
[-202 INTERIOR DESIGN ELEVATIONS
[-203 APPARATUS BAY ELEVATIONS
[-501 CASEWORK SECTIONS

[-601  FINISH SCHEDULE
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SPECIFICATIONS

DIVISION 0 — CONTRACTING REQUIREMENTS
000115 LIST OF DRAWING SHEETS

DIVISION 1 — GENERAL CONDITIONS
011000 SUMMARY
012300 ALTERNATES
012500 SUBSTITUTION PROCEDURES
013100 PROJECT MANAGEMENT AND COORDINATION
013200 CONSTRUCTION PROGRESS DOCUMENTATION
013233 PHOTOGRAPHIC DOCUMENTATION
013300 SUBMITTAL PROCEDURES
014000 QUALITY REQUIREMENTS
015000 TEMPORARY FACILITIES AND CONTROLS
016000 PRODUCT REQUIREMENTS
017300 EXECUTION
017419 CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
017700 CLOSEOUT PROCEDURES
017823  OPERATION AND MAINTENANCE DATA
017839 PROJECT RECORD DOCUMENTS
017900 DEMONSTRATION AND TRAINING
DIVISION 04 — MASONRY
042613 MASONRY VENEER
044313.13 ANCHORED STONE MASONRY VENEER
047200 CAST STONE MASONRY
DIVISION 05 - METALS
055100 METAL STAIRS
DIVISION 06 - WOOD, PLASTICS, AND COMPOSITES
061000 ROUGH CARPENTRY
061600 SHEATHING
064023  INTERIOR ARCHITECTURAL WOODWORK
DIVISION 07 - THERMAL AND MOISTURE PROTECTION
072100 THERMAL INSULATION
072419  WATER-DRAINAGE EXTERIOR INSULATION AND FINISH SYSTEM (EIFS)
072726  FLUID-APPLIED MEMBRANE AIR BARRIERS
074213.13 FORMED METAL WALL PANELS
074213.16 METAL PLATE WALL PANELS
074293  SOFFIT PANELS
075423 THERMOPLASTIC-POLYOLEFIN (TPO) ROOFING
076200 SHEET METAL FLASHING AND TRIM
077200 ROOF ACCESSORIES
079200  JOINT SEALANTS
DIVISION 08 — OPENINGS
081113 HOLLOW METAL DOORS AND FRAMES
081416 FLUSH WOOD DOORS
083113 ACCESS DOORS AND FRAMES
083323 OVERHEAD COILING DOORS ...
083500 FOUR-FOLD DOORS
083613  SECTIONAL DOORS
084113  ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS
087100 DOOR HARDWARE
088000 GLAZING

2 ARCHITECT’S DISCLAIMER
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088300 MIRRORS
088813  FIRE-RATED GLAZING
DIVISION 09 — FINISHES
092216  NON-STRUCTURAL METAL FRAMING
092900 GYPSUM BOARD
093000  TILING
095123  ACOUSTICAL TILE CEILINGS
096513  RESILIENT BASE AND ACCESSORIES
096519  RESILIENT TILE FLOORING
096566  RESILIENT ATHLETIC FLOORING
096813  TILE CARPETING
099113  EXTERIOR PAINTING
099123  INTERIOR PAINTING
099300  STAINING AND TRANSPARENT FINISHING
099600 HIGH-PERFORMANCE COATINGS

DIVISION 10 — SPECIALTIES
101400 SIGNAGE
101419  DIMENSIONAL LETTER SIGNAGE
102800 TOILET, BATH, AND LAUNDRY ACCESSORIES
104413  FIRE EXTINGUISHER CABINETS
104416  FIRE EXTINGUISHERS
105113  METAL LOCKERS
105240 KEY STORAGE CABINETS
105600  SLIDING POLES
105613 METAL STORAGE SHELVING
107313  AWNINGS

DIVISION 11 — EQUIPMENT
113100 RESIDENTIAL APPLIANCES

DIVISION 12 — FURNISHINGS
122413  ROLLER WINDOW SHADES
123661  SIMULATED STONE COUNTERTOPS
124813 ENTRANCE FLOOR MATS AND FRAMES

And | hereby disclaim any responsibility for all other drawings, specifications, estimates, reports, or other
documents or instruments relating to or intended to be used for any part or parts of the Lee’s Summit Fire
Station #4.

By:
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MECHANICAL, ELECTRICAL, & PLUMBING DISCLAIMER OF RESPONSIBILITY

I, Neil Bartley, hereby specify, pursuant to RSMo. 327.411 that the documents intended to be
authenticated by my seal are limited to:

DRAWINGS

MEOO1 MPE SITE PLAN

MEO002 SITE LIGHTING PHOTOMETRIC PLAN
ME101 MPE ROOF PLAN

M-001 HVAC SYMBOLS LEGEND

M-101 FIRST FLOOR HVAC PLAN

M-102 SECOND FLOOR HVAC PLAN
M-103 ROOF HVAC PLAN

M-201 FIRST FLOOR HVAC PIPING PLAN
M-202 SECOND FLOOR HVAC PIPING PLAN
M-301 MECHANICAL DETAILS

M-401 MECHANICAL SCHEDULES

M-402 MECHANICAL SCHEDULES

P-001 PLUMBING SYMBOLS LEGEND
P-100 UNDERGROUND PLUMBING PLAN
P-101 FIRST FLOOR PLUMBING PLAN
P-102 SECOND FLOOR PLUMBING PLAN
P-301 PLUMBING DETAILS

P-302 WASTE AND VENT RISERS

P-303 DOMESTIC WATER RISERS

P-401 PLUMBING SCHEDULES

E-001 ELECTRICAL SYMBOLS LEGEND
E-101 FIRST FLOOR LIGHING PLAN
E-102 SECOND FLOOR LIGHTING PLAN
E-201 FIRST FLOOR POWER PLAN
E-202 SECOND FLOOR POWER PLAN
E-401 FIRST FLOOR FIRE ALARM PLAN
E-402 SECOND FLOOR FIRE ALARM
E-501 ELECTRICAL DETAILS

E-502 ELECTRICAL ONE-LINE

E-600 ELECTRICAL SCHEDULES

E-601 PANELBOARD SCHEDULES

SPECIFICATIONS

DIVISION 21 — FIRE SUPPRESSION
210500 COMMON WORK RESULTS FOR FIRE SUPPRESSION
210523 GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION PIPING
210553 IDENTIFICTION FOR FIRE SUPPRESSION PIPING AND EQUIPMENT
210719 FIRE SUPPRESSION PIPING INSULATION
211300 FIRE-SUPPRESSION SPRINKLER SYSTEMS

DIVISION 22 — PLUMBING
220517 SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING
220523 GENERAL-DUTY VALVES FOR PLUMBING PIPING
220529 HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
220553 IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

ENGINEER’S DISCLAIMER
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220719 PLUMBING PIPING INSULATION
221005 PLUMBING PIPING
221006 PLUMBING PIPING SPECIALTIES
221123 FACILITY NATURAL GAS PIPING
221500 GENERAL-SERVICE COMPRESSED-AIR SYSTEMS
223000 PLUMBING EQUIPMENT
224000 PLUMBING FIXTURES
DIVISION 23 — HEATING, VENTILATING, AND AIR-CONDITIONING (HVAC)
230513 COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
230517 SLEEVES AND SLEEVE SEALS FOR HVAC PIPING
230519 METERS AND GAUGES FOR HVAC PIPING
230523 GENERAL-DUTY VALVES FOR HVAC PIPING
230529 HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
230548 VIBRATION AND SEISMIC CONTROLS FOR HVAC
230553 IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
230593 TESTING, ADJUSTING, AND BALANCING FOR HVAC
230713 DUCT INSULATION
230716 HVAC EQUIPMENT INSULATION
230719 HVAC PIPING INSULATION
230913 INSTRUMENTATION AND CONTROL DEVICES FOR HVAC
232113 HYDRONIC PIPING
232114 HYDRONIC SPECIALTIES
232123 HYDRONIC PUMPS
232300 REFRIGERANT PIPING
233100 HVAC DUCTS AND CASINGS
233300 AIR DUCT ACCESSORIES
233423 HVAC POWER VENTILATORS
233439 HIGH-VOLUME, LOW-SPEED PROPELLER FANS
233516 ENGINE EXHAUST SYSTEMS
233700 AIR OUTLETS AND INLETS
235216 CONDENSING BOILERS
237223 PACKAGED AIR-TO-AIR ENERGY RECOVERY UNITS
237433 DEDICATED OUTDOOR AIR UNITS
238129 VARIABLE REFRIGERANT FLOW HVAC SYSTEMS
DIVISION 26 - ELECTRICAL
260519 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
260526 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
260529 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
260533.13 CONDUIT FOR ELECTRICAL SYSTEMS
260533.16 BOXES FOR ELECTRICAL SYSTEMS
260553 IDENTIFICATION FOR ELECTRICAL SYSTEMS
260573 POWER SYSTEM STUDIES
260923 LIGHTING CONTROL DEVICES
262100 LOW-VOLTAGE ELECTRICAL SERVICE ENTRANCE
262416 PANELBOARDS
262726 WIRING DEVICES
262813 FUSES
262816.16 ENCLOSED SWITCHES
262913 ENCLOSED CONTROLLERS
263213 ENGINE GENERATORS
263323 CENTRAL BATTERY EQUIPMENT
263600 TRANSFER SWITCHES
264300 SURGE PROTECTIVE DEVICES
265100 INTERIOR LIGHTING
265600 EXTERIOR LIGHTING
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DIVISION 28 - ELECTRONIC SAFETY AND SECURITY
284600 FIRE DETECTION AND ALARM

And | hereby disclaim any responsibility for all other drawings, specifications, estimates, reports, or other

documents or instruments relating to or intended to be used for any part or parts of the Lee's Summit
Fire Station #4.
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AUDIO-VIDEO, TECHNOLOGY, AND SECURITY
DISCLAIMER OF RESPONSIBILITY

I, Mark D Maurer, hereby specify, pursuant to RSMo. 327.411 that the documents intended to be
authenticated by my seal are limited to:

DRAWINGS

TAO0O0 AUDIO-VIDEO GENERAL NOTES

TA001 AUDIO-VIDEO SYMBOLS

TA101 AUDIO-VIDEO LEVEL 1 PLAN

TA102 AUDIO-VIDEO LEVEL 2 PLAN

TA201 AUDIO-VIDEO LEVEL 1 RCP

TA600 AUDIO-VIDEO SCHEDULES AND SIGNAL FLOWS

TNOOO TECHNOLOGY GENERAL NOTES
TN101 TECHNOLOGY LEVEL 1 PLAN
TN102 TECHNOLOGY LEVEL 2 PLAN
TN201 TECHNOLOGY LEVEL 1 RCP
TN202 TECHNOLOGY LEVEL 2 RCP
TN400 ENLARGED PLANS

TN500 TECHNOLOGY DETAILS

TY000 - SECURITY GENERAL NOTES
TY100 - SECURITY SITE PLAN

TY101 - SECURITY LEVEL 1 PLAN
TY102 - SECURITY LEVEL 2 PLAN
TY500 - SECURITY DETAILS

SPECIFICATIONS

DIVISION 27
270010 GENERAL COMMUNICATIONS REQUIREMENTS
270500 COMMON WORK RESULTS FOR COMMUNICATIONS
271000 STRUCTURED CABLING SYSTEM
271100 TELECOMMUNICATIONS EQUIPMENT ROOM FITTINGS
271500 COMMUNICATIONS HORIZONTAL CABLING
274100 AUDIO VIDEO SYSTEMS
274110 AUDIO VIDEO TELECOMMUNICATIONS REQUIREMENT
274116 AUDIO VIDEO SYSTEMS EQUIPMENT
275123 INTERCOMMUNICATIONS AND PROGRAM STEMS

DIVISION 28
280010 GENERAL ELECTRONIC SAFETY AND SECURITY REQUIREMENTS
280501 COMMON WORK RESULTS FOR ELECTRONIC SECURITY
281010 CONDUCTORS AND CABLES FOR ELECTRONIC SECURITY
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And | hereby disclaim any responsibility for all other drawings, specifications, estimates, reports, or other
documents or instruments relating to or intended to be used for any part or parts of the Lee's Summit

Fire Station #4.
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DOCUMENT 000115 - LIST OF DRAWING SHEETS

1.1 LIST OF DRAWINGS

A.  Drawings: Drawings consist of the Contract Drawings and other Drawings listed on the Table of
Contents page of the separately bound Drawing set titled FIRE STATION #4, CITY OF LEE’S
SUMMIT, dated October 19, 2022, as modified by subsequent Addenda and Contract
modifications.

END OF DOCUMENT 000115

18225R21001
LIST OF DRAWING SHEETS 000115 -1
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DOCUMENT 003132 - GEOTECHNICAL DATA

1.1

A.

GEOTECHNICAL DATA

This Document with its referenced attachments are part of the Procurement and Contracting
Requirements for Project. They provide Owner's information for Bidders' convenience and are
intended to supplement rather than serve in lieu of Bidders' own investigations. They are made
available for Bidders' convenience and information. This Document and its attachments are not
part of the Contract Documents.

Because subsurface conditions indicated by the soil borings are a sampling in relation to the entire
construction area, and for other reasons, the Owner, the Architect, the Architect's consultants, and
the firm reporting the subsurface conditions do not warranty the conditions below the depths of
the borings or that the strata logged from the borings are necessarily typical of the entire site. Any
party using the information described in the soil borings and geotechnical report shall accept full
responsibility for its use.

A geotechnical investigation report for Project, prepared by Alpha-Omega Geotech, Inc., dated
August 10, 2021, is available for viewing as appended to this Document.

1. The opinions expressed in this report are those of a geotechnical engineer and represent
interpretations of subsoil conditions, tests, and results of analyses conducted by a
geotechnical engineer. Owner is not responsible for interpretations or conclusions drawn
from the data.

2. Any party using information described in the geotechnical report shall make additional test
borings and conduct other exploratory operations that may be required to determine the
character of subsurface materials that may be encountered.

END OF DOCUMENT 003132
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GLMV Architecture

Paul J. Michell, AIA

9229 Ward Parkway, Suite 210
Kansas City, MO 64114

FIRE STATION #4 — SITE #1

SEC BOWLIN ROAD & NE LAKEWOOD WAY
LEE’S SUMMIT, MISSOURI
(AOG 21-126E)

Paul,

Alpha Omega Geotech, Inc. (AOG) has completed its geotechnical engineering
investigation for the above-referenced project.

Attached are the following items that were utilized in the analysis and evaluation of the
subsurface conditions at this site: a sketch giving the approximate location of the nine (9)
auger borings completed during this investigation with reference to the existing site
features; detailed laboratory results of five (5) moisture contents (ASTM D2216), five (5)
dry densities (ASTM D7263); five (5) sets of Atterberg limits (ASTM D4318), and two (2)
unconfined compression (ASTM D2166) tests; ten (10) calibrated pocket penetrometer
readings; and nine (9) auger boring (ASTM D1452) logs that describe the materials
encountered, their approximate thicknesses, and the sampling depths where Standard
Penetration (ASTM D1586) tests were performed.

Representatives of AOG located each of the selected borings by measuring from the
existing site features, and these measurements should be considered accurate only to the
extent implied by the method of measurement. Elevations were not determined in the
field at the time of drilling. Each of the borings was completed by AOG using a CME 55
high-torque drill rig.
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1.0 PROJECT DESCRIPTION

Alpha Omega Geotech (AOG) understands the proposed project will consist of evaluating the site for the construction
a new fire station with associated parking and drives.

The current site covers an approximate area of 1.5 acres. It is an open grass field relatively flat with about 5-feet of
elevation change.

Based on the preliminary concept information provided, the project will include a single-story building footprint of
approximately 9,000 square feet. It is assumed construction will a pre-engineered metal building with slab on grade
construction. The finished floor elevation and foundation loads were not provided at this time. AOG assumes the
building will be relatively lightly loaded.

Final grading plans were not provided at this time. AOG assumes cut and fill of about two (2) to three (3) feet will be
necessary to achieve the desired construction grade for the site.

2.0 SUBSURFACE INVESTIGATION

Based on the information provided as well as discussions with the design team, AOG drilled nine (9) auger borings at
the proposed site. The borings were advanced to their planned depths or auger refusal, whichever occurred first.
Refusal depths are shown on the following table:

Table 1: Auger Refusal Depths

ROCK REFUSAL TABLE (FT)
. . . Depth to Top of Weathered Practical Refusal
Boring # Boring Location Rock Depth

1B1 See Site Sketch ~16.2 ~16.4*

1B2 See Site Sketch ~13.5 ~15.0*

1B3 See Site Sketch ~15.8 ~16.0*

1B4 See Site Sketch ~16.1 ~16.4*

1B5 See Site Sketch ~16.7 ~16.8*

1B6 See Site Sketch NA NONE (10.0)

1B7 See Site Sketch NA NONE (10.0)

1B8 See Site Sketch NA NONE (10.0)

1B9 See Site Sketch NA NONE (10.0)
(*) Very hard, weathered limestone and shale that was penetrable using our high-torque drilling equipment was
encountered above the auger refusal depths shown above (see the boring logs enclosed in Appendix Section 1 of
this report).
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It should be understood that the depth of boring, split-spoon refusal or auger refusal reported herein applies to the
type of drilling equipment that was used. As such, it might be possible to extend some of these borings deeper using
different drilling equipment and/or techniques. Conversely, residual sandstone, shale and limestone materials
through which AOG’s drill rig penetrated, without achieving refusal, may be difficult to excavate depending upon the
equipment being used. As such, Alpha-Omega Geotech, Inc. shall not be responsible, for the determination of
Others, regarding the rippability, or ease of excavation, of the in-situ subgrade, bedrock and/or geo-intermediate
materials.

Above the depth, at which, boring termination occurred, predominantly silty sands were encountered in the borings.
Thin-walled, steel, Shelby tube samplers (ASTM D1587) were used to collect relatively undisturbed samples from
these borings for laboratory analysis. Standard Penetration tests (SPT) (ASTM D1586) were also used to sample and
evaluate the consistency of the in-situ subgrade materials encountered in these test borings. Standard Penetration
Tests are conducted by advancing a hollow, split spoon sampler into the base of the auger hole by means of dropping
a 140-pound hammer a distance of 30 inches onto the drill rods. Each drop of the hammer is one blow, and these
blow counts are recorded for each of three, 6-inch advances of the sampler. The first 6-inch advance is the seating
drive, and the summation of the blow counts of the final two, 6-inch advances is taken as the standard penetration
resistance. The standard penetration resistance, or N-value, as it is known, along with the soil classification, can be
used to estimate the density, shear strength and other engineering properties of the materials encountered.

The N-values obtained from each of the SPT’s completed in these borings using a CME automatic hammer are
included on the boring logs and summarized in the Summary of Laboratory Testing sheet found in Appendix B.
Samples retrieved during drilling efforts were returned to AOG’s laboratory for testing and evaluation.

3.0 LABORATORY TESTING PROGRAM

Laboratory testing on materials collected during drilling was performed on samples selected by AOG. Results from
these tests can be found in Appendix B and on the boring logs in Appendix C. The following laboratory tests were
performed by qualified AOG personnel in accordance with ASTM specifications to determine pertinent engineering
properties of the soils:

e Visual classification (ASTM D2488)

e Moisture content tests (ASTM D2216)

e Atterberg limits tests (ASTM D4318)

e Dry Unit Weight (ASTM D7263)

e Unconfined compression tests on soil (ASTM D2166)

The dry unit weights of specimens cut from the Shelby tube samples were found to be moderate, ranging from 98.7
pounds per cubic foot (pcf) to 108.5 pcf. Depending upon the material composition and depth below existing grade,
the moisture content of the specimens extracted from these tube samples ranged from 17.0 to 22.2 percent. The
unconfined compressive strength of the specimen cut from the Shelby tube sample ranged from 4869 to 7375
pounds per square foot (psf). It should be noted that some of the maximum unconfined compressive strength values
were obtained at high strain rates nearing 10 percent. As a result, given the onsite soil types, these high strain rates
typically indicate that larger settlements could occur unless a lower allowable bearing capacity value is used than
otherwise indicated by the unconfined compressive strength test results. Calibrated pocket penetrometer readings
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ranging from 3.0 tons per square foot (tsf) (6000 psf) to 4.5 tsf (9000 psf) were obtained on the recovered Shelby

tube samples. However, it should be noted that the pocket penetrometer values tend to over-estimate the strength
of in-situ subgrade materials relative to the actual unconfined compressive strength test.

The Atterberg consistency limits were determined for five, generally, representative sample taken at relatively
shallow depth from within the proposed structures’ footprints. Based on the Atterberg limits, the samples were
classified in accordance with the Unified Soil Classification System (USCS) as Lean Clay (CL) classification materials.
The results of these laboratory analyses are presented in the following table:

Table #2: Atterberg Limits Results

ATTERBERG LIMITS TESTS
Sample Depth (ft) Liquid Limit | Plastic Limit | Plasticity Index USCS Classification
1B1 ST-2 3.0-5.0 49 21 28 LEAN CLAY (CL)
1B2 ST-2 3.0-5.0 46 20 26 LEAN CLAY (CL)
1B3 ST-2 3.0-5.0 43 20 23 LEAN CLAY (CL)
1B4 ST-2 3.0-5.0 40 20 20 LEAN CLAY (CL)
1B5 ST-2 3.0-5.0 49 21 28 LEAN CLAY (CL)

Based on the Atterberg limits, it is anticipated most of the onsite soil materials generally possess a low to moderate
swelling potential. The swelling potential of a clay soil is an indication of the volume changes that may take place
with variations in the soil moisture content.

Except for the samples for which the Atterberg limits were determined, all of the other soil classifications given
throughout the laboratory test data, as well as, the boring logs, were made using the visual and tactile techniques
described in ASTM D2488. As a result, additional analyses could reveal other soil types of different classification and
potentially higher plasticity and swelling potential both onsite and within the nearby vicinity.

4.0 GROUNDWATER

Free water was encountered at about 15.8 fbeg in boring 1B1. Free water was not encountered in any of the
remaining borings at the time of drilling. However, a twenty-four-hour water level was not established in these
borings due to time restrictions, as well as, potential safety hazards associated with open bore holes.

Although the ground water levels given on the boring logs reflect the conditions observed at the time the borings
were made, they should not be construed to represent an accurate or permanent condition. There is uncertainty
involved with short-term water level observations in bore holes especially in clay soils of relatively low permeability.
The groundwater level should be expected to fluctuate with variations in precipitation, site grading and drainage
conditions. In addition, it is also possible that seasonal perched ground water may be encountered within these soil
deposits and bedrock formations at different depths during other times of the year based on drainage conditions,
seasonal snowmelt and rainwater infiltration.
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5.0 GEOTECHNICAL CONSIDERATIONS

The following considerations are given based on observations made by AOG at the time of drilling, during
reconnaissance trips, and based on the project requirements and description as stated above:

1) Expansive Materials: Expansive clays were encountered during this exploration. Expansive clays are known
to experience significant volume changes with changed in moisture. Expansive clays located beneath any
slabs on grade should be removed in accordance with Section 8.0, “SLABS ON GRADE,” of this report.

6.0 SITE DEVELOPMENT
6.1 Site Preparation

Based on the information provided, AOG anticipates amounts of cut and fill, two (2) to three (3) feet +/-, from the
current elevation within the proposed structure footprint will be required to achieve finish floor elevations. It is
possible that additional cuts and fills may be required to obtain improved surface drainage.

Appropriate erosion control measures, such as proper site contouring during grading activities, as well as silt fences,
should be maintained to help keep any eroded materials onsite.

Within the footprint of the proposed new structure and associated paving, it is recommended that any topsoil,
vegetation, utility backfill, and other deleterious material (i.e. concrete slabs, relic foundations, utilities, etc.) or
pavements should be stripped and removed prior to the placement of any fill required to achieve the finished floor
elevation.

Transitions between cuts and fills should be on slopes of 5:1 (H:V), or flatter, and will require proper benching.
Additionally, any placement of engineered fill on existing slopes will require proper benching with the native clay
soils during placement.

In accordance with the local building code, the exposed subgrade and any benching required during fill placement
must be verified by a representative of Alpha-Omega Geotech, Inc. prior to the placement of fill.

Once initial site stripping operations have been completed and prior to the placement of any engineered fill in this
area, it is recommended that the exposed subgrade be moisture conditioned and recompacted, as needed, and be
thoroughly evaluated by means of a proof-roll with a fully loaded, tandem-axle dump truck to locate any soft,
compressible areas within the proposed project site. Any soft, compressible areas identified on the proposed
project site must be corrected by over-excavation to a suitable subgrade and replaced with an acceptable material.
Although it is not typically anticipated that any extensive removal and replacement would be necessary, it is possible
that some effort may be required to develop a stable platform on which to place the necessary fill material and
address any other existing site conditions that become known during construction. It is generally anticipated that
the extent of these efforts would strongly depend upon the ground moisture conditions at the time the site work
begins. In the event that the ground is generally dry, it is possible that only a minimal amount of stabilization would
be required, which may be possible to accomplish by simple moisture conditioning and recompaction efforts.
Nevertheless, it is recommended that a representative of Alpha-Omega Geotech, Inc. should be onsite to witness this
proof-rolling and offer recommendations, as needed, to correct any problem areas identified.
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6.2 Undocumented Fill

Undocumented fill is a foreign material, of which no records of testing or evaluation by a qualified professional
during the time of placement exist. The risks associated with supporting foundations and floor slabs on
undocumented fill include total and differential settlements in excess of tolerable limits. Undocumented fill was not
encountered during this exploration. If undocumented fill is encountered during construction, it should be
addressed in accordance with this report.

Undocumented fill is, generally, unsuitable beneath structures and pavements, and, if encountered during
development, should be completely removed and replaced with engineered fill.

6.3 Engineered Fill Placement

It is assumed that any fill material needed will come from cut areas and, if necessary, on-site or nearby borrow
sources of similar material. It is recommended that silts and any unweathered shales should NOT be used to
construct any of the necessary fill within either the new building or paved portions of the site. Assuming they are
properly moisture conditioned and compacted, it generally appears that the clean clay soils encountered in the
borings that are free of rubble, trash, concrete, asphalt, and other debris would be acceptable for use as controlled
fill. However, due to their very high swelling potential, detailed recommendations for the placement of a non-
expansive subbase are provided in Section 8.0, SLABS ON GRADE of this report.

Any imported fill materials for use as structural fill should be tested by Alpha-Omega Geotech, Inc. to determine if
they are acceptable for the intended use. Any groundwater seeps that are encountered must be diverted prior to
placing fill.

In addition, no compaction of soil fill material should be performed during freezing weather. Nevertheless, as
weather conditions dictate, it may be possible to substitute crusher-run limestone in lieu of soil fill to allow
placement of engineered controlled fill material to continue during the cold fall and winter months. However, any
frozen fill material must be stripped prior to placing subsequent lifts.

All general fill within the area of the new structure (except for the upper 24-inches, as discussed in Section 8.0,
SLABS ON GRADE of this report) should be placed in lifts not exceeding 6 inches in thickness, and compacted to a
minimum density of 95 percent of the Standard Proctor (ASTM D698) maximum dry density at a moisture content
within 3 percent of the optimum moisture content.

As required by the local building code, the compaction of any structural fill beneath the new buildings, pavements,
and any other areas where settlement control is necessary, as well as any slopes that are steeper than 4:1 (H:V),
should be tested lift-by-lift by a representative of Alpha-Omega Geotech, Inc.

6.4 Drainage Considerations

Fluctuations of the groundwater level can occur due to seasonal variations in the amount of rainfall and other
climatic factors that were not evident at the time the borings were made. The possibility of groundwater level
fluctuations should be considered when developing the design and construction plans for the project. In spring and
late fall, soil moisture contents may be abnormally high and drying of the soils that are exposed and/or undercutting
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may be required to develop a suitable base for the placement and compaction of engineered fill. Disking and
aeration of the exposed soils may be sufficient to develop a stable base. However, if site grading begins during the
summer or early fall, moisture contents may be abnormally low and the plastic clay soils encountered during this
exploration may undergo significant volume changes with subsequent increases in their moisture content.
Therefore, when these conditions exist, disking and moisture conditioning of the exposed subgrade soils may be
required.

It is important to consider drainage and construction elements that will help to inhibit future slab on grade
problems, foundation cracks, as well as intolerable settlements due to volume changes of the onsite soils. The
surface drainage must be designed to prevent ponding and effectively move water away from both the new and
existing buildings, pavements and other structures. It is also very important to place all materials under carefully
controlled conditions of moisture and density to inhibit significant soil volume changes. Shrubs and trees with deep
root systems and requiring large quantities of water should not be planted within 20 feet of the building lines. Any
planters located near the building should have impermeable bases with weep holes to discharge water away from
the wall lines. Down spouts should be connected to subsurface drains to carry the water to safe exits beyond the
building lines, retaining walls, pavements, slopes and other site features or structures that could be adversely
affected by water seepage.

In addition to controlling surface drainage, it is recommended that a gravity drainage system, such as a French drain
or similar, designed to intercept free water prior to contact with foundations be installed in areas where the
topography will direct water toward the proposed structure. foundation drainage systems should, also, be
considered to prevent any free water accumulation and/or ingress at the foundations where shallow groundwater
was encountered. Any basement or below grade slabs should have a permanent dewatering system, such as a sump
pump or similar type system, installed to alleviate and water accumulation.

6.5 General

Permanent slopes should not be steeper than 3:1 (H:V) to help ensure their future stability and accommodate
normal mowing equipment. The responsibility for excavation safety and stability of temporary construction slopes
should lie solely with the contractor and should follow the OSHA regulations given in 29 CFR Part 1926.650 - .652,
Subpart P. The stability of open excavations is dependent upon a number of factors including but not limited to the
presence of gravel, sand and/or silt seams, groundwater seepage, strength characteristics of the soil layers,
slickensides and other unique geological features, the slope and height of the cut, surcharge loading and vibrations
during construction, weather conditions, as well as the length of time the excavation is left open. Alpha-Omega
Geotech, Inc. does not assume any responsibility for construction site safety or the contractor’s or other parties’
compliance with all local, state and federal safety or other regulations including imprudent excavating practices that
results in any damage to nearby structures, roadways, utilities, as well as onsite or offsite improvements.
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7.0 FOUNDATIONS
7.1 Foundation Recommendations

Based on the finding during this geotechnical exploration and AOG’s understanding the proposed project, it is AOG’s
opinion that a shallow foundation system consisting of either earth-formed trench or spread footings may be used
as economical foundation elements.

Based on the subsurface conditions that have been identified, Site Class C conditions (IBC 2015) may be assumed
for seismic consideration.

Perimeter footings, and any footings in unheated areas, should be placed at least 3 feet below final exterior grade
to provide adequate frost protection and place them in a more stable moisture environment. Under heated areas,
the interior footings can be founded at shallower depths of at least 18 inches below the finished floor elevation.
The footing excavations should be carried to undisturbed, inorganic soil or engineered fill.

7.2 Allowable Bearing Pressure

Provided all design and inspection recommendations as given in this report are closely followed and good
construction practices are exercised, it is recommended an allowable bearing value of 2,000 psf may be used for
design purposes to proportion the spread/wall footings. A twenty-percent increase, i.e. 2,400 psf, may be used for
individual column footings. These allowable bearing capacity values, which are based on shear strength alone and
not on settlement, incorporate a factor of safety of 3.0. The actual bearing capacity of all subgrade supporting the
foundation elements must be confirmed by a representative of Alpha-Omega Geotech, Inc. as the excavations for
the load-bearing wall and column footings are completed and prior to placement of reinforcing steel and concrete.
For transient loading conditions, such as unsustained wind and earthquake, a 33 percent increase may be applied
to the above-referenced allowable bearing capacity values.

7.3 Anticipated Settlement

Uniform bearing conditions should be provided beneath the footings to minimize differential settlements. If any
soft or otherwise unsuitable material is encountered in the footing excavations, it will have to be removed and
replaced with engineered controlled fill. Recommendations for the over-excavation and replacement with
engineered controlled fill can be made when the footing excavations are inspected during construction, if needed.
A representative of Alpha-Omega Geotech, Inc. should inspect all of the footing excavations to verify that uniform
and competent bearing material is present beneath all of the foundation elements prior to the placement of any
reinforcing steel and concrete.

For spread footings designed and constructed in accordance with this report, it is anticipated that settlements will
be limited to 0.75 inches of differential and 1.0 inches in total.
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7.5 General

If possible, the over-dug footing excavations should not be left open for more than 24 hours to help reduce excessive
sloughing, softening or drying of the exposed subgrade material. The base of the footing excavations should be free
of water and loose soil prior to placing reinforcing steel and concrete. No groundwater is expected in the footing
excavations since groundwater was not encountered in any of the borings that were made at the time of drilling.
However, if groundwater is encountered within the expected depth of excavation for the footings, it is anticipated
that it can be removed by the use of sumps and pumps. Based on the subsurface conditions that have been
identified, it is anticipated that earth-formed trench footing excavations may be used effectively on this project. A
minimum width of 12 inches should be used for trenched wall footings to allow for steel placement and inspection.
Minimum widths of 16 and 24 inches should be used for formed wall and column footings, respectively.

8.0 SLABS ON GRADE

8.1 Slab Thicknesses

Slabs on grade that will be subjected to repeated wheel loads, such as passenger vehicles, should be at least 6 inches
in thickness. Slabs that are not exposed to repeated wheel loads, should be at least 4 inches in thickness. Slabs in
storage areas may need to be thicker due to shelving post and other concentrated floor loads. The final slab design
thickness should be determined by the project structural engineer.

8.2 Low Volume Change (LVC)

The following recommendations are provided to help protect the slabs from damage caused by volume changes
within the underlying subgrade, and should be implemented in conjunction with Section 7.0, FOUNDATIONS of this
report:

1) Cutthe subgrade a minimum of 24-inches beneath the base of slab elevation to allow placement of a 20-inch
subbase and a 4-inch base course beneath the slab-on-grade.

2) Scarify and recompact the upper 9 inches of exposed subgrade to within 95 to 100 percent of the Standard
Proctor (ASTM D698) maximum dry density at a moisture content wet of the optimum moisture content 0 to
3 percent.

3) Forthe 20-inch granular subbase, place crusher-run limestone or rock dust in three (3) equal lifts and compact
to a minimum density of 95 percent of the Standard Proctor (ASTM D698) maximum dry density. The
moisture content of this material at the time of placement must be sufficient to achieve the specified level
of compaction.

4) Place a 4-inch base course of clean, open-graded crushed limestone. This granular base course should be
compacted with a suitable vibratory steel wheel roller.

Alternatively, it would be possible to consider constructing the 20-inch subbase (in addition to the above
recommended 4-inch base course) by chemically stabilizing the onsite expansive clay soil material with Portland
cement blended at 5 percent, by weight using a large Bomag Tiller. However, due to the amount of dust that is
generated, the use of these materials may not be a viable alternative for this project site. In addition, it should also
be noted that chemical stabilization is, generally, only effective when the ground temperature is a minimum of 50°
to 60°F. Nevertheless, if this alternative is utilized, the stabilized subbase should be placed in three (3) equal lifts
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and compacted to a minimum density of 95 percent of the Standard Proctor (ASTM D698) maximum dry density at
a moisture content within £ 3 percent of the optimum moisture content. Compaction of the supplemented soil
should be completed within one hour after incorporation. Additional compaction after two hours could cause
degradation of the soil strength.

Please note, when constructing in areas where clays are present, the owner should recognize there is an inherent
risk of distress associated with volume changes of the soil, even with subgrade removal and/or treatment.

8.3 General

It is recommended that under-slab utility trenches should be backfilled with impermeable clay soil (*), flowable fill
or lean concrete to help reduce the potential of these trenches acting as aqueducts transmitting groundwater
beneath the new building, pavements, retaining walls and other structures.

(*) Ifimpermeable clay soil is used as backfill, it should be placed in lifts not exceeding 6 inches in thickness and
compacted to a minimum density of 95 percent of the Standard Proctor (ASTM D698) maximum dry density
at a moisture content within * 3 percent of the optimum moisture content, which should be verified lift-by-
lift during placement by a representative of Alpha-Omega Geotech, Inc. Although clay soil may be less costly
than flowable fill or lean concrete, the OSHA excavation safety regulations given in 29 CFR Part 1926.650 -
.652, Subpart P must be followed in the event that clay soil is used to backfill any utility trenches.

Finally, it should be noted that the recommendations given, herein, regarding placement of low-volume change fill
to help protect the slabs on grade from volume changes associated with fluctuations within the moisture content
of the underlying subgrade materials, would still apply.

Plumbing lines and other water leaks occurring beneath the structure’s slab-on-grade floor can induce volume
changes within the underlying subgrade materials. Therefore, it is recommended that all water supply and waste
water lines should be tested for leaks prior to backfilling the utility trenches. In addition, it is also recommended
that every effort should be made to maintain the plumbing in good working order and prevent or minimize water
leaks and discharges.

It is assumed the concrete will be reinforced with properly placed steel reinforcement, such as #4 bars, and control
joints will be cut during or shortly after finishing (to be designed by the project structural engineer). Properly placed
wire mesh may be used as secondary reinforcement. Fiber reinforcement may also be considered to help control
shrinkage cracking and the use of other admixtures may be considered to enhance the workability and performance
of the concrete. Suitable construction and sawed joints should be used to control cracking of the slab. In addition,
it is recommended that the slump and temperature of the concrete at the time of placement should be limited to
standard American Concrete Institute (ACl) guidelines. Furthermore, it is also recommended that proper concrete
curing techniques should be utilized and the addition of jobsite water to the concrete be avoided or very closely
controlled to within acceptable parameters. Nevertheless, it should be noted that cracking of concrete used for
slabs on grade is a normal occurrence and should be expected.

Specialty Simplified. Real World Confidence.




GLMV Fire Station #4 — Site #1
AOG 21-126E Lee’s Summit, MO
August 10, 2021 Page |12

If a 20-inch thick subbase layer of crusher-run limestone (AB-3) or rock dust is used, as recommended, a modulus
of subgrade reaction of 150 pci may be assumed for reinforcement and thickness design to support surface loads.
If a higher modulus of subgrade reaction were desired, we would be pleased to work with the project’s structural
engineer to develop recommendations for alternate bases and/or subbases to achieve a higher modulus of subgrade
reaction.

9.0 EARTH PRESSURE COEFICIENTS

A coefficient of sliding friction over the in-situ clay soils at this site may be taken as 0.32. A minimum factor of safety
of 1.5 should be used when considering sliding resistance.

Active, passive and at-rest earth pressure coefficients of 0.25, 4.2 and 0.4 may be assumed for backfills of clean,
open-graded crushed limestone.

Active, passive and at-rest earth pressure coefficients of 0.5, 1.9 and 1.0 may be assumed for the in-situ clay soils at
this site.

However, some of the in-situ soils encountered during this exploration are classified as a Fat Clay and possess a high
swelling potential, and, as such, should not be used as backfill since considerable lateral loads may develop with the
addition of water.

If deflection of extended foundation walls or retaining walls is not tolerable, as rest earth pressures should be
assumed.

These earth pressure coefficients do not include the effect of surcharge loads, hydrostatic loading or a sloping backfill
nor do they incorporate a factor of safety. Also, these earth pressure coefficients do not account for high lateral
pressures that may result from volume changes when expansive clay soils are used as backfill behind walls with
unbalanced fill depths. In addition, any disturbed soils that are relied upon to provide some level of passive
resistance should be placed in lifts not exceeding 6 inches in thickness and compacted to a minimum density of 95
percent of the Standard Proctor (ASTM D698) maximum dry density at a moisture content within + 3 percent of the
optimum moisture content. It is recommended that a representative of Alpha-Omega Geotech, Inc. should verify
the compaction of any such materials relied upon to provide passive pressure lift-by-lift during placement.
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10.0 PAVEMENTS
10.1 Subgrade Preparation

Please note, a formal pavement design is beyond AOG’s scope of service. Standard asphaltic concrete and Portland
concrete pavement designs for a given service life requires evaluation of the soil by means of a California Bearing
Ratio (CBR) test and/or other methods, estimates of traffic volumes and axle weights, drainage requirements and
the desired level of maintenance. As such, some standard pavement design options based on assumptions made
for materials of this nature are included in this section.

The subgrade soils at this site are considered to be poor subgrade materials for the support of pavements. California
Bearing Ratio (CBR) values we have obtained rarely exceed 5, soaked, for these materials. Pavements, either total
strength flexible or rigid, do not usually perform well when they are placed directly on highly expansive, poor soil
subgrades. Soft areas can develop during wet periods and differential shrinkage can occur during dry periods. As a
result, no pavement can avoid damage from wheel loads under these circumstances.

Unless the subgrade is stabilized, the subgrade for all pavements should consist of at least 12 inches of properly
moisture conditioned and compacted soil, which will require tilling and recompacting in cut sections. The subgrade
should be compacted to a minimum density of 95 percent of the Standard Proctor (ASTM D698) maximum dry
density at a moisture content within + 3 percent of the optimum moisture content. Any additional fill that is
required to develop the paved areas should also be placed in loose lifts not exceeding 8 inches in thickness and
compacted in accordance with these recommendations. It is recommended that any and all subgrade operations
including recompacted subgrades, compacted aggregate bases or chemically stabilized subgrade layers should
extend at least 2 feet beyond the pavement and curb lines.

Prior to the placement of any pavement section, the exposed subgrade should be proof-rolled with a fully loaded,
tandem-axle dump truck after the final subgrade elevation has been established throughout the paved area. A
representative of Alpha-Omega Geotech, Inc. should witness this proof-rolling.

Please note, if asphaltic pavements are used, annual maintenance including but not limited to crack sealing, fog
sealing, and possible patch with overlay should be anticipated. In addition, the quality of the aggregates and overall
composition of the asphalt or concrete mix, as well as drainage conditions, can have a profound effect upon the
durability of the pavement section.
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10.2 Pavement Sections

Table 3: Recompacted Subgrade Section

RECOMPACTED SUBGRADE SECTIONS (INCHES)
PASSENGER PASSENGER HEAVY DUTY AREAS
PAVEMENT MATERIALS VEHICLE VEHICLE DRIVE (i.e. Dumpster pads,
PARKING LANES approach lanes, etc.)
Asphaltic Surface Course 2 2 NA
Asphaltic Base Course 3 5.5 NA
Moisture Conditions/Recompacted Subgrade 12 12 NA
Portland Cement Concrete 5 7 8
Crushed Stone Base (3/4-inch minus) 4 4 4
Moisture Conditions/Recompacted Subgrade 12 12 12
*Reference Section 10.3, “Recompacted Subgrade Sections”
Table 4: Recommended Thicknesses with Chemically Stabilized Subgrade
CHEMICALLY STABILIZED SUBGRADE SECTIONS (INCHES)
PASSENGER PASSENGER HEAVY DUTY AREAS
PAVEMENT MATERIALS VEHICLE VEHICLE DRIVE (i.e. Dumpster pads,
PARKING LANES approach lanes, etc.)
Asphaltic Surface Course 2 2 NA
Asphaltic Base Course 2 4 NA
Chemical Stabilization 12 12 NA
Portland Cement Concrete 4 6 7
Crushed Stone Base (3/4-inch minus) 4 4 4
Chemical Stabilization 12 12 12

*Reference Section 10.4.1, “Chemically Stabilized Subgrade”

Table 5: Recommended Thicknesses with Geogrid Reinforcement & Baserock

*Reference Section 10.4, “Subgrade Stabilization Sections”

GEOGRID REINFORCEMENT AND BASEROCK SUBGRADE STABILIZATION SECTIONS (INCHES)
PASSENGER PASSENGER HEAVY DUTY AREAS
PAVEMENT MATERIALS VEHICLE VEHICLE DRIVE (i.e. Dumpster pads,
PARKING LANES approach lanes, etc.)
Asphaltic Surface Course 2 2 NA
Asphaltic Base Course 2 4 NA
Geogrid & Crushed Stone (3/4-inch minus) 6 6 NA
Portland Cement Concrete 4 6 7
Geogrid & Crushed Stone (3/4-inch minus) 6 6 6
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10.3 Moisture conditioned & Recompacted Subgrade Sections
10.3.1 Flexible Pavements Sections

From an initial cost perspective, flexible asphaltic concrete pavement is the most economical pavement section.
However, treating the subgrade with Portland cement or using a geogrid reinforced base course can provide a
higher quality pavement section, having a much longer service life. Nevertheless, if the subgrade is untreated and
asphaltic pavement is used, areas used exclusively for automobile parking should consist of at least 5.0 inches of
asphaltic concrete (2.0 inches of surface mix and 3.0 inches of base mix). Drives should be constructed of at least
7.5 inches of asphaltic concrete (2.0 inches of surface and 5.5 inches of base mix).

The above-referenced pavement section represents minimum design thicknesses and, as such, periodic
maintenance should be anticipated. If an increased pavement performance is desired, as described in Section 10.4,
“Subgrade Stabilization,” Portland cement stabilization or the use of a layer of base rock and geogrid reinforcement
should be considered. Asphaltic cement concrete should NOT be used in areas where heavy truck
loads/concentrations are expected.

Itis also recommended that an asphalt binder grade of PG 64-28 should be considered to help reduce the potential
of thermal cracking based on the climatic conditions of this region. However, for base mix asphalt placed at least
4 inches below the surface, an asphalt binder grade of PG 64-22 should be sufficient.

10.3.2 Rigid Pavement Sections

As an alternative, rigid Portland Cement concrete with a 4-inch thick base course of crushed limestone may also
be used with minimum thicknesses of 5.0 and 7.0 inches for automobile parking areas and drive lanes, respectively.
The above-referenced pavement section represents minimum design thicknesses, and as such periodic
maintenance should be anticipated. If a better pavement is desired, recommendations as described in Section
10.4, “Subgrade Stabilization Sections,” should be considered.

The crusher-run limestone base course should be compacted to a minimum density of 95 percent of the Standard
Proctor (ASTM D698) maximum dry density at a moisture content sufficient to achieve the specified level of
compaction.

For areas where heavy truck loads/concentrations are anticipated, Portland Cement concrete is recommended.
Portland cement concrete slabs having a thickness of 8 inches over a 4-inch, minimum, compacted, crusher-run
limestone base should be used for dumpster stations, parking lot entrances, areas where a high concentration of
heavily loaded trucks are anticipated, as well as any areas where trucks accelerate/decelerate and execute sharp
turning maneuvers.
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10.4 Subgrade Stabilization Sections

Alternate pavement sections utilizing Portland cement stabilization, geogrids and granular base and/or subbase
courses should be considered. Treating the subgrade with Portland cement or using a geogrid reinforced base
course can provide a pavement section having a much longer service life.

If specific pavement performance standards are to be met, AOG would be pleased to be of further assistance once
the actual design loading conditions, service-life and maintenance expectations have been defined.

10.4.1 Chemically Stabilized Subgrade —Portland Cement

The use of Portland cement is usually not effective during cold winter months. Notwithstanding this weather
limitation, assuming the cement is thoroughly and uniformly mixed with the subgrade, cement stabilization can
greatly reduce the swelling potential and improve the strength of the subgrade soil.

Chemically treated subbases, Portland cement stabilization, should be extended to a depth of 12 inches.

For a chemically treated subbase, full depth asphalt pavements with thicknesses of 4.0 and 6.0 inches for parking
and drive lanes, respectively, can be used. Likewise, if the subgrade is chemically stabilized, the Portland cement
concrete pavement sections over a 4-inch thick base course of crushed limestone may also be reduced to 4.0 and
6.0 inches, respectively.

The crusher-run limestone base course should be compacted to a minimum density of 95 percent of the Standard
Proctor (ASTM D698) maximum dry density at a moisture content sufficient to achieve the specified level of
compaction.

It is usually cost effective to determine the optimum amount of Portland cement necessary by laboratory testing;
however, it usually ranges from about 5 to 6 percent by weight for Portland cement. The Portland cement should
be thoroughly mixed with the subgrade soil by means of a Bomag tiller or other similar equipment specifically
designed for such procedures and compacted to a minimum density of 95 percent of the Standard Proctor (ASTM
D698) maximum dry density at a moisture content within £ 3 percent of the optimum moisture content.

10.4.2 Geogrid Reinforcement & Base Rock

Soft areas can develop even when the subgrade is chemically stabilized. An even better pavement section can be
developed by the use of a tri-axial geogrid over a properly compacted subgrade, as discussed in this report, and a
layer of untreated crushed limestone base rock under either flexible or rigid pavements. The purpose of the
geogrid is to help span soft spots that will inevitably develop in the subgrade. The geogrid helps to confine the
base rock and acts as a “snowshoe,” distributing the loads over the subgrade in a tri-axial direction. The layer of
base rock, which is placed over the geogrid, must be thick enough to support construction traffic and paving
equipment so the geogrid does not become exposed. In general, the crushed limestone base rock should not be
less than approximately 6 inches in thickness. If this option is chosen, it is recommended that Tensar TX-140, which
is a tri-axial polypropylene geogrid, be used. The geogrid reinforcement should be placed and overlapped as
needed in accordance with the manufacturer’s recommendations, which should be verified by a representative of
Alpha-Omega Geotech, Inc.
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Asphaltic concrete thicknesses of 4.0 and 6.0 inches for parking areas and drive lanes, respectively, can be used if
geogrid and base rock stabilization are used. Similarly, the Portland cement concrete sections can be reduced to
4.0 and 6.0 inches for the respective areas. Although these thicknesses are the same as given if the subgrade is
treated with cement, the use of a tri-axial geogrid and base rock usually represents the most effective, reasonable
pavement section.

10.5 General

If asphaltic pavements are used, periodic maintenance including, but not limited to, crack sealing, fog sealing, and
possible patch with overlay should be anticipated. In addition, the quality of the aggregates and overall composition
of the asphalt or concrete mix, as well as drainage conditions, can have a profound effect upon the durability of the
pavement section.

Where engineered controlled fill is placed beneath paved areas, it is recommended the compacted fill should extend
a minimum distance of two (2) feet beyond the pavement edge or curb line, or a distance equal to the depth of the
fill, whichever is greater.

Asphalt mixes meeting KDOT BM-2 and BM-2B specifications may be used for surface and base mixes, respectively.
Compaction testing of each pavement layer is recommended to help ensure compliance with the mix design
specifications.

For areas where heavy truck loads/concentrations are anticipated, rigid concrete is should be used. It is
recommended that load-transfer devices should be installed where construction joints are required. For dumpster
stations, the concrete slabs should be large enough to accommodate the dumpster and at least the rear wheels of
the disposal vehicle. Rigid pavements should have No. 4 bars on at least 2-foot centers and positioned in the upper
third of the slab. Joints should be tooled or cut within 4 hours of hardening to a depth of at least one fourth of the
thickness.

The subgrade should be moistened prior to placement of concrete. Fresh concrete should be properly cured as
recommended by the American Concrete Institute (ACI). To help provide resistance to damage caused by
alternating cycles of freezing and thawing, it is recommended that any exposed concrete should be properly air
entrained; typically at 5 to 7 percent. In addition, it is also recommended the outer edges of pavement slabs should
be thickened to help resist cracking associated with heavy wheel loads near these unrestrained areas.

If full-depth pavement is used, it is important the moisture content of the subgrade should be kept as constant as
possible from the time of recompacting until the pavement is laid. However, if the subgrade becomes dry, it should
be moistened for at least 72 hours prior to paving, but it should not be saturated. In all cases, pavements should
be sloped to inhibit ponding and provide rapid surface drainage. If water is allowed to pond on or adjacent to the
pavement, the subgrade could become saturated and lose its bearing capacity which would contribute to premature
pavement deterioration under a single cycle of heavy wheel loads or a number of cycles of lighter wheel loads.
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11.0 TESTING AND INSPECTION RECOMMENDATIONS

Unless Alpha-Omega Geotech, Inc. is retained to provide the construction observation, monitoring and testing
services for this project, we cannot accept any responsibility for any conditions that deviate from those identified in
this subsurface investigation nor for the performance of the foundations, pavements and other structures including
any retaining walls that are a part of this project. Alpha-Omega Geotech, Inc. is accredited by AASHTO and we are
experienced in construction quality control and have a fully-equipped soil, concrete, aggregate, rock and asphalt
testing laboratory, as well as qualified field technicians to provide these field services.

It is not economically practical to perform enough exploratory borings on any site to identify all subsurface
conditions. Some conditions affecting the design and/or construction may not become known until the project is
underway. The boring logs, field SPT and laboratory test results depict subsurface conditions only at the specified
locations and depths at the site. The boundaries between soil and rock layers indicated on the boring logs are based
on observations made during drilling and an interpretation of the laboratory testing results. The exact depths of
these boundaries are approximate and the transitions between soil and rock types may be gradual rather than being
clearly defined. Also, due to the prior development at this site, as well as the natural conditions of the formation of
soils and rock, it is possible that unanticipated subsurface conditions may be encountered during construction.
Monitoring of the subsurface conditions that are revealed during construction is needed to verify that subsurface
conditions are consistent with those conditions identified in this preliminary geotechnical investigation. If variations
in subsurface conditions are encountered, it will be necessary for Alpha-Omega Geotech, Inc. to re-evaluate the
recommendations that have been made in this report.

Special Inspections should be performed in accordance with the local building code under which the project is
designed, as adopted by Lee’s Summit, MO.

Prior to filling, it is recommended that a representative of Alpha-Omega Geotech, Inc. should verify that the site has
been properly stripped of all topsoil and other deleterious material, benched as needed and prepared for the
placement of fill. The compaction of any structural fill beneath the new building, pavements, and any other areas
where settlement control is necessary should be tested lift-by-lift by a representative of Alpha-Omega Geotech, Inc.
as it is being placed. This should include the prepared subgrade layers beneath the building’s slab-on-grade, as well
as any other fill material relied upon to provide passive resistance. Also, in accordance with the local building code,
any fill that is used to construct slopes steeper than 4:1 (H:V) must be placed as engineered controlled fill and the
compaction tested lift-by-lift during placement.

Assuming that uniform fill material is used, nuclear density gauges (ASTM D2922/D3017) should be used to test
compaction wherever necessary. However, if fill material of non-uniform consistency is used, other evaluation
methods may be required. Such methods may include, but not be limited to, the use of a GeoGauge Stiffness meter,
Dynamic Cone Penetrometer (DCP), proof-rolling or other visual inspection techniques.

Any geotextile fabric and geogrid reinforcement that is utilized should be placed and overlapped as needed in
accordance with the manufacturer’s recommendations, which should be verified by a representative of Alpha-
Omega Geotech, Inc. Proper placement of the reinforcing steel for drilled piers, grade beams, pier caps, foundation
walls and other structural elements including any necessary wing walls and retaining walls should be verified prior
to the placement of concrete. The subgrade under the slabs on grade and pavements should be checked to verify
they are in compliance with the density and moisture requirements. Wherever possible, in addition to compaction
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testing, cut and fill areas should be proof-rolled with a loaded tandem-axle dump truck to identify soft areas that will
need to be corrected. A representative of Alpha-Omega Geotech, Inc. should observe this proof-rolling. Checks
should also be made of the subbases, concrete and any pavement materials.

Finally, the inspection and testing services listed herein are given as a minimum and it should be understood that
additional inspection and testing services might also be required or otherwise beneficial.

12.0 LIMITATIONS

This report is presented in broad terms to provide a comprehensive assessment of the interpreted subsurface
conditions and their potential effect on the adequate design and economical construction of the proposed new Fire
Station project located in Lee’s Summit, Missouri, as discussed herein. This report has been prepared for the
exclusive use of our client for specific application to the project discussed herein and has been prepared within our
client's directive and budgetary constraints and in accordance with generally accepted geotechnical engineering
practices. No other warranty, expressed or implied, is made.

It should be noted that the concept of risk is an important aspect of the geotechnical engineering evaluation and
report since the recommendations given in this report are not based on exact science but rather analytical tools and
empirical methods in conjunction with engineering judgment and experience. Therefore, the recommendations
given herein should not be considered risk-free and, more importantly, are not a guarantee that the interaction
between the soil materials and the proposed structures will perform as planned. Nevertheless, the geotechnical
engineering recommendations presented herein are Alpha-Omega Geotech, Inc.’s professional opinion of those
measures that are necessary for the proposed structures to perform according to the proposed design based on the
information provided to Alpha-Omega Geotech, Inc., the referenced information gathered during the course of this
investigation and our experience with these conditions.

Any significant structural changes to the proposed new structure or its location on this site relative to where these
test borings were completed shall be assumed to invalidate the conclusions and recommendations given in this
report until we have had the opportunity to review these changes and, if necessary, modify our conclusions and
recommendations accordingly. Itis also strongly suggested that Alpha-Omega Geotech, Inc. should review your plans
and specifications dealing with the earthwork, foundations, as well as any pavements prior to construction to confirm
compliance with the recommendations given herein. Particular details of foundation design, construction
specifications or quality control may develop, and we would be pleased to respond to any questions regarding these
details.

If Alpha-Omega Geotech, Inc. is not retained to review the project plans and specifications, address to the proposed
building and parking structure or their location on the site relative to where these test borings were completed,
provide the recommended construction phase observation, monitoring and testing services and respond to any
subsurface conditions that are identified during construction to evaluate whether or not changes in the
recommendations given in this report are needed, we cannot be held responsible for the impact of those conditions
on the project or the future performance of the buildings, pavements and/or structures that may be involved.

The scope of our services did not include any environmental assessment or investigation for the presence of
hazardous or toxic materials in the soil, surface water, groundwater or air, either on, below or adjacent to this site.
In addition, no determination regarding the presence or absence of wetlands was made. Furthermore, it should be
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understood that the scope of geotechnical services for this project does not include either specifically or by
implication any biological (i.e. mold, fungi or bacteria) assessment of the site or the proposed construction. Any
statements in this report or included on the boring logs regarding odors, colors and unusual or suspicious items or
conditions are strictly for informational purposes only.

We appreciate the opportunity to be of service to GLMV Architecture, as well as the project developers, and look
forward to working with you throughout the construction process. We are prepared to provide the Special Inspection
services that will be required by the local building code under which this project is designed, as adopted by the City
of Lee’s Summit, MO, as well as the other necessary construction observation, monitoring and testing services
discussed in this report. If you have any questions concerning this report, or if we may be of further assistance,
please call us at (913) 371-0000.

Sincerely,
ALPHA-OMEGA GEOTECH, INC.

Mel] Y

Garic Abendroth, P.E.
Director of Engineering

Enclosures
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SITE SKETCH

Site and Boring Location Plans
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Appendix Section B

LABORATORY TEST RESULTS
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LIQUID AND PLASTIC LIMITS TEST REPORT
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Dashed line indicates the approximate
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LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
L] Brown LEAN CLAY 49 21 28 CL
L Reddish brown, spotted dark brown LEAN CLAY 46 20 26 CL
A Reddish brown, mottled dark brown LEAN CLAY 43 20 23 CL
¢ Brown, speckled reddish brown LEAN CLAY 40 20 20 CL
v Brown, spotted dark brown LEAN CLAY 49 21 28 CL
Project No. 21-126E Client: GLMV Remarks:
Project: LEE'S SUMMIT FIRE STATION
® Source of Sample: 1B1 Depth: 3.0 Sample Number: ST-2
B Source of Sample: 1B2 Depth: 3.0 Sample Number: ST-2
A Source of Sample: 1B3 Depth: 3.0 Sample Number: ST-2
¢ Source of Sample: 1B4 Depth: 3.0 Sample Number: ST-2
¥ Source of Sample: 1B5 Depth: 3.0 Sample Number: ST-2
ALPHA-OMEGA GEOTZCH Figure

Tested By: D.B.

Checked By: T.B.




UNCONFINED COMPRESSION TEST
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Axial Strain, %

Date Sampled: 7/28/2021
Remarks:

Figure 1 of 1

Sample No. 1
Unconfined strength, psf 4869
Undrained shear strength, psf 2434
Failure strain, % 4.6
Strain rate, in./min. 0.080
Water content, % 18.8
Wet density, pcf 126.3
Dry density, pcf 106.2
Saturation, % 86.8
Void ratio 0.5865
Specimen diameter, in. 2.850
Specimen height, in. 5.700
Height/diameter ratio 2.00
Description: Brown LEAN CLAY

LL =49 | PL=21 Pl =28 Assumed GS= 2.7 | Type: Undisturbed
Project No.: 21-126E Client: GLMV

Project: LEE'S SUMMIT FIRE STATION

Source of Sample: 1B1 Depth: 3.0

Sample Number: ST-2

ALPHA-OMEGA GZOT=CH

Tested By: D.B.

Checked By: T.B.




UNCONFINED COMPRESSION TEST
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Sample No. 1
Unconfined strength, psf 7375
Undrained shear strength, psf 3687
Failure strain, % 11.4
Strain rate, in./min. 0.080
Water content, % 21.0
Wet density, pcf 129.0
Dry density, pcf 106.6
Saturation, % 97.5
Void ratio 0.5815
Specimen diameter, in. 2.860
Specimen height, in. 5.720
Height/diameter ratio 2.00

Description: Reddis brown

ottedd r brown LEAN CLAY

LL =43 | PL=20

Pl =23

Assumed GS= 2.7

| Type: Undisturbed

Project No.: 21-126E
Date Sampled: 7/28/2021

Remarks:

Figure 1 of 1

Client: GLMV

Source of Sample: 1B3
Sample Number: ST-2

Project: LEE'S SUMMIT FIRE STATION

Depth: 3.0

AOG

ALPHA-OMEGA GZOT=CH

Tested By: D.B.

Checked By: T.B.




Appendix Section C

BORING LOGS

Note: The logs of subsurface conditions shown in this section apply only at the specific boring
location and depths at the date indicated and might not be indicative of all subsurface conditions
that may be encountered. This information is not warranted to be representative of subsurface
conditions at other locations, depths and times. The passage of time or construction operations
at or adjacent to this site may result in changes to the soil conditions at these boring locations and
depths. As a result, the character of subsurface materials shall be each bidder's responsibility.




PROJECT: LEE'S SUMMIT FIRE STATION PROJECT NO.: 21-126E
m CLIENT: GLMV
S PROJECT LOCATION: LEE'S SUMMIT, MO
ALPHA-OMEGA GZOT=CH || OCATION: SEE SITE SKETCH ELEVATION: ND
LOG OF BORING DRILLER: D. MARTIN LOGGED BY: M. GASTON
No. 1B1 DRILLING METHOD: AO DATE:  7-21-21
DEPTH TO - WATER> INITIAL: 2 158  AFTER 24 HOURS: ¥ CAVING> C NONE
Elevation Soil Symbols Lo ., DDen 200 | Uncomp. | PPen. USCS/
Depth ()] and Field Toot bata Description I el I O I I e
0 "D Brown FAT CLAY with trace of gravel/asphalt (4" CH
i Vs _‘\rootzone) 4.25 [ CH
| A _ 10
| SCToS | Brown FAT CLAY with trace of gravel/asphalt
. . . CL
I B Brown LEAN CLAY 18.8[106.2| 49 | 28 4869 | 3.75
-5 5.0 oL
| Brown LEAN CLAY
7 4 8.5 CH
i 4 Brown FAT CLAY
— 10 10.0 CH
| Brown FAT CLAY
| 1 - - 13.5 cH
i ezt AN Reddish brown FAT / LEAN CLAY with CL’
15 ;f;‘:m';'y; —~ LIMESTONE fragments s e
i S — Reddish brown FAT / LEAN CLAY with %
- ‘ \LIMESTONE fragments \Ss |
16.21
i Sandstone (Very Hard, Very Slow drilling)
L 16.41

Boring at about 16.4 feet.

Auger refusal on rock at about 16.4 feet. End of '

Page 1 of 1




PROJECT: LEE'S SUMMIT FIRE STATION PROJECT NO.: 21-126E
m CLIENT: GLMV
S PROJECT LOCATION: LEE'S SUMMIT, MO
ALPHA-OMEGA G=OT=CH LOCATION: SEE SITE SKETCH ELEVATION: ND
LOG OF BORING DRILLER: D. MARTIN LOGGED BY: M. GASTON
No. 1B2 DRILLING METHOD: AO DATE: 7-21-21
DEPTH TO - WATER> INITIAL: Z NONE AFTER 24 HOURS: ¥ CAVING> C NONE
Elevation Soil Symbols Lo ., DDen 200 | Uncomp. | PPen. USCS/
Doptn ()] and Fers Toet bata Description MR et | P e et | e [0
0 // Brown FAT CLAY (4" root zone) CH
i v 1.0
I // Brown FAT CLAY 3.00 | 1
L 4 - 30 CL
| Reddish brown, spotted dark brown LEAN CLAY |22.2|98.7| 46 | 26 N/D | 3.75
5 : 5.0 oL
| Reddish brown, spotted dark brown LEAN CLAY
v 2 8.5 cL-
i / 2 Brown LEAN / FAT CLAY CH
w0 77 10.0 oL
| 7 Brown LEAN / FAT CLAY on
| /.'.',/./ 14 ) —13.5 CH
r e 504 — Brown, mottled reddish brown FAT CLAY with s

LIMESTONE fragments
14.21

Weathered Limestone (Very Hard, Very Slow
drilling)

15.04
Auger refusal on rock at about 15.0 feet. End of

Boring at about 15.0 feet.

Page 1 of 1




PROJECT: LEE'S SUMMIT FIRE STATION PROJECT NO.: 21-126E
m CLIENT: GLMV
S PROJECT LOCATION: LEE'S SUMMIT, MO
ALPHA-OMEGA GEOT=CH 1| OCATION: SEE SITE SKETCH ELEVATION: ND
LOG OF BORING DRILLER: D. MARTIN LOGGED BY: M. GASTON
No. 1B3 DRILLING METHOD: AO DATE: 7-21-21
DEPTH TO - WATER> INITIAL: 2 NONE AFTER 24 HOURS: ¥ CAVING> C NONE
Elevation Soil Symbols Lo ., DDen 200 | Uncomp. | PPen. USCS/
Dopt ()] and Pt Tost bata Description R R
0 f | Brown, spotted light reddish brown FAT CLAY CH
i r "\ (3" root zone) 3.50 | CH
. / - \ _ _ 1/0
| / | Brown, spotted light reddish brown FAT CLAY
3 : CcL
L J Reddish brown, mottled dark brown LEAN CLAY [21.0(106.6| 43 | 23 7375 | 3.75
5 5.01 oL
| Reddish brown, mottled dark brown LEAN CLAY
7 2 8.5 cH
i 3 Brown, spotted dark brown FAT CLAY
— 10 10.0 CH
| Brown, spotted dark brown FAT CLAY
| 7 - -13.5 cH
i s A Reddish brown, mottled brown FAT CLAY with
15 Eara — LIMESTONE fragments
AT N - -15_0_ CH
|\ Reddish brown, mottled brown FAT CLAY with \ Ls

\LIMESTONE fragments

15.8

Slow drilling)

Weathered Sandstone/Limestone (Very Hard, Very

16.0-

Boring at about 16.0 feet.

Auger refusal on rock at about 16.0 feet. End of

Page 1 of 1




PROJECT: LEE'S SUMMIT FIRE STATION PROJECT NO.: 21-126E
m CLIENT: GLMV
S PROJECT LOCATION: LEE'S SUMMIT, MO
ALPHA-OMEGA GEOT=CH || OCATION: SEE SITE SKETCH ELEVATION: ND
LOG OF BORING DRILLER: D.MARTIN LOGGED BY: M. GASTON
No. 1B4 DRILLING METHOD: AO DATE: _ 7-21-21
DEPTH TO - WATER> INITIAL: < NONE AFTER 24 HOURS: ¥ CAVING> C NONE
Elevation Soil Symbols Lo ., DD 200 |U | PpPen. USCS/
oni ()] _aoa s Som o Description L T T S I g
0 f | Brown, spotted light brown FAT CLAY (5" root CH
r 4 "1\ zone +4.50 | CH
| / i X ) 1/0
| / | Brown, spotted light brown FAT CLAY
. CL
i J Brown, speckled reddish brown LEAN CLAY 18.7(108.5 40 | 20 ND | 45
-5 5.01 oL
| Brown, speckled reddish brown LEAN CLAY
8.5
- Brown FAT CLAY CH
10 10.0 CH
| Brown FAT CLAY
| 13.5 cH
i Brown, mottled reddish brown FAT / LEAN
15 —~ CLAY with LIMESTONE fragments CH
15.01
i —\ Brown, mottled reddish brown FAT / LEAN s
- \CLAY with LIMESTONE fragments
16.14
i Weathered Limestone (Very Hard, Very Slow
- drilling)
16.4

Boring at about 16.4 feet.

Auger refusal on rock at about 16.4 feet. End of

Page 1 of 1




PROJECT: LEE'S SUMMIT FIRE STATION PROJECT NO.: 21-126E
m CLIENT: GLMV
S PROJECT LOCATION: LEE'S SUMMIT, MO
ALPHA-OMEGA GEOT=CH 1| OCATION: SEE SITE SKETCH ELEVATION: ND
LOG OF BORING DRILLER: D. MARTIN LOGGED BY: M. GASTON
No. 1B5 DRILLING METHOD: AO DATE: 7-21-21
DEPTH TO - WATER> INITIAL: Z NONE AFTER 24 HOURS: X CAVING> C NONE
Elevation Soil Symbols Lo ., DDen 200 | Uncomp. | PPen. USCS/
o M Description il I el I B A
0 > Brown FAT CLAY with gravel (3" root zone) CH
i 1.0
I 7 Brown FAT CLAY a5 | "
i ] 3.0177.0[107.9] 49 | 28 ND | 40 | CL
| Brown, spotted dark brown LEAN CLAY : : '
5 5.01 oL
| Brown, spotted dark brown LEAN CLAY
7 3 8.5 cH
i : Brown FAT CLAY
— 10 10.0 CH
| Brown FAT CLAY
| 8 - —13.5 cH
i A S Brown, mottled reddish brown FAT CLAY with
15 P — LIMESTONE fragments
- . —15.0] CH
i A Brown, mottled reddish brown FAT CLAY with
- 7 \LI MESTONE fragments \ Ls
16.7-
i Weathered Limestone (Very Hard, Very Slow
- drilling)
16.8-

Auger refusal on rock at about 16.8 feet. End of
Boring at about 16.8 feet.

Page 1 of 1




ALPHA-OMEGA G=OT=CH

LOG OF BORING
No. 1B6

CLIENT: GLMV

DRILLER: D. MARTIN

PROJECT: LEE'S SUMMIT FIRE STATION PROJECT NO.: 21-126E

PROJECT LOCATION: LEE'S SUMMIT, MO

LOCATION: SEE SITE SKETCH ELEVATION: ND
LOGGED BY: M. GASTON

DRILLING METHOD: AO DATE: 7-21-21

DEPTH TO - WATER> INITIAL:

NONE AFTER 24 HOURS: ¥

CAVING> C NONE

Elevation

Depth (ft.)

Soil Symbols
Sampler Symbols
and Field Test Data

USCS/

0

)

A WN

Description w% DE;” L | P 2%0 U“;‘;?"p' Pfsef”' \C/.Izl;?
Brown FAT CLAY (6" ROOT ZONE) CH
1.0
Brown FAT CLAY CH
2.57 CH
| Brown FAT CLAY
CL-
Brown LEAN / FAT CLAY oH
5.0
Brown LEAN / FAT CLAY gLH
Brown FAT CLAY - CH
10.0

End of Boring at about 10.0 feet.

Page 1 of 1




ALPHA-OMEGA G=OT=CH

LOG OF BORING
No. 1B7

CLIENT: GLMV

PROJECT: LEE'S SUMMIT FIRE STATION PROJECT NO.: 21-126E

PROJECT LOCATION: LEE'S SUMMIT, MO

LOCATION: SEE SITE SKETCH ELEVATION: ND
LOGGED BY: M. GASTON

DRILLER: D. MARTIN

DRILLING METHOD: AO

DEPTH TO - WATER> INITIAL: <2 NONE AFTER 24 HOURS: ¥

DATE: 7-21-21
CAVING> C NONE

Elevation

Depth (ft.)

Soil Symbols
Sampler Symbols
and Field Test Data

DDen

200

Uncomp. | PPen. uscs/

0

S~

abw

WWN

Description wo | Soer | L | P T | pet o [Visual

Brown, mottled reddish brown FAT CLAY (5" CH

_‘\root zone) CH
10

——\Brown, mottled reddish brown FAT CLAY oH
| - 2.5

_\Brown, mottled reddish brown FAT CLAY CH
5

——\Brown, mottled reddish brown FAT CLAY on
/0

Brown, mottled reddish brown FAT CLAY

Brown FAT CLAY ' CH

10.0

End of Boring at about 10.0 feet.

Page 1 of 1




PROJECT: LEE'S SUMMIT FIRE STATION PROJECT NO.: 21-126E
CLIENT: GLMV
- PROJECT LOCATION: LEE'S SUMMIT, MO
ALPHA-OMEGA GZOT=CH 1| OCATION: SEE SITE SKETCH ELEVATION: ND
LOG OF BORING DRILLER: D.MARTIN LOGGED BY: M. GASTON
No. 1B8 DRILLING METHOD: AQ DATE: 7-21-21
DEPTH TO - WATER> INITIAL: <2 NONE AFTER 24 HOURS: ¥ CAVING> C NONE
Elevation Soil Symbols USCSs/

Depth (ft.)

Sampler Symbols
and Field Test Data

Description

w%

DDen

| p | 200

Uncomp. | PPen. Visual

0

L ENIN

[N eN)

WNN

pef % psf tsf Class.
Brown FAT CLAY (4" root zone) CH
1.0
Brown FAT CLAY CH
2.5 o
| Brown FAT CLAY
CH
Brown FAT CLAY
5.01
Brown FAT CLAY CH
Reddish brown LEAN / FAT CLAY - CL-
10.0

End of Boring at about 10.0 feet.

Page 1 of 1




ALPHA-OMEGA G=OT=CH

LOG OF BORING
No. 1B9

CLIENT: GLMV

PROJECT: LEE'S SUMMIT FIRE STATION PROJECT NO.: 21-126E

PROJECT LOCATION: LEE'S SUMMIT, MO

LOCATION: SEE SITE SKETCH ELEVATION: ND
LOGGED BY: M. GASTON

DRILLER: D. MARTIN

DRILLING METHOD: AO

DEPTH TO - WATER> INITIAL: <2 NONE AFTER 24 HOURS: ¥

DATE: 7-21-21
CAVING> C NONE

Elevation

Depth (ft.)

Soil Symbols
Sampler Symbols
and Field Test Data

DDen

200

Uncomp. | PPen. uscs/

0

INNEFN

WWN

WNN

Description AT vl IR O R et of | |Viua
Brown, spotted reddish brown FAT CLAY (4" root CH
_‘\zone) CH
10
——\Brown, spotted reddish brown FAT CLAY oH
| - 2.5]
_\Brown, spotted reddish brown FAT CLAY CH
5
—\ Brown FAT CLAY
[\ /0 CH
Brown FAT CLAY
Brown FAT CLAY ' CH
10.0

End of Boring at about 10.0 feet.

Page 1 of 1




KEY TO SYMBOLS

Symbol Description Symbol Description
Strata symbols Misc. Symbols
/ FAT CLAY w/ gravel - Water table during
% 4 drilling
LEAN CLAY T\ Drill rejection
// FAT CLAY Soil Samplers
[] Undisturbed thin wall
S, FAT / LEAN CLAY w/ Limestone Shelby tube
A A fragments
ﬂ Standard penetration test
SANDSTONE

FAT/LEAN CLAY

FAT CLAY w/ Limestone
fragments

Weathered LIMESTONE

Notes:

1. Borings were drilled on July 21-22, 2021 using solid stem auger, split
spoon sampler and shelby tube sampler techiniques.

2. Ground water was not encountered while drilling at the reported depths.
3. Borings were staked by Alpha-Omega, Inc.

4. These logs are subject to the limitations, conclusions, and recommendations
in this report.

5. Results of tests conducted on samples recovered are reported on the logs.
Abbreviations are:

DDen = natural dry density (pcf) LL = Liquid

limit
w% = natural moisture content (%) PI = Plasticity

index
UComp = Unconfined compression (psf) PPen = Pocket
Penetrometer

-200 = percent passing #200 sieve (%) RQD = Rock
Quality

DCP = Dynamic Cone Penetrometer




City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

SECTION 011000 - SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Project information.

Work covered by Contract Documents.
Contractor's use of site and premises.
Coordination with occupants.

Work restrictions.

Specification and Drawing conventions.
Miscellaneous provisions.

NNk

B.  Related Requirements: Section 015000 "Temporary Facilities and Controls" for limitations and
procedures governing temporary use of Owner's facilities.
1.3 DEFINITIONS
A.  Work Package: A group of specifications, drawings, and schedules prepared by the design team
to describe a portion of the Project Work for pricing, permitting, and construction.
1.4 PROJECT INFORMATION
A.  Project Identification: Fire Station #4.
1. Project Location: 5031 NE Lakewood Way, Lee’s Summit, MO 64064.
B.  Owner: City of Lee’s Summit, Missouri.
1. Owner's Representative: Assistant Fire Chief, Kevin McCaw.
Phone: 816-969-1302.
Email: kevin.mccaw(@cityofls.net.
2. Owner's Representative: Deputy Fire Chief, Brian Austerman.

Phone: 816-969-1320
Email: brian.austerman(@cityofls.net.

18225R21001
SUMMARY 011000 - 1



City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

C. Architect: GLMV Architecture, Inc.

1. Architect's Representative: Paul J. Michell, AIA, Vice President.
Phone: 816-652-0624.
Email: paul.michell@glmv.com.

D.  Architect's Consultants: Architect has retained the following design professionals, who have
prepared designated portions of the Contract Documents:

1. GLMYV Architecture, Inc.

a. Civil Engineer: Derick Holmes, PE.
Phone: 816-444-4200.
Email: derick.holmes@glmv.com.
b. Landscape Architect: Kyle Ward, PLA, ASLA, LEED AP BD+C.
Phone: 816-444-4200.
Email: kyle.ward@glmv.com.

2. Hoss & Brown Engineers, Inc.

a. Mechanical, Electrical, and Plumbing Engineer: Jim Lord, PE.
Phone: 913-802-8206.
Email: jlord@h-be.com.

3. Henderson Engineers, Inc.

a. Technology/Audio-Visual/Security: Mark Maurer.
Phone: 913-742-5622.
Email: mark.maurer@hendersonengineers.com.

4. FGM Architects

a. Architecture and Interiors: Robert Celio, AIA, LEED AP.
Phone: 703-956-5628.
Email: robertcelio@fgmarchitects.com.

5. Leigh & O’Kane, LLC

a. Structural Engineer: Jordan Bennett.
Phone: 816-444-3144.
Email: jbennett@leok.com.

E. Construction Manager: McCownGordon Construction.

1. Construction Manager Representative: Chloe Huxol.
Phone: 816-547-0068.
Email: chuxol@mccowngordon.com.

2. Construction Manager for this Project is Project's constructor. The terms "Construction
Manager" and "Contractor" are synonymous.

18225R21001
011000 -2 SUMMARY


mailto:derick.holmes@glmv.com
mailto:kyle.ward@glmv.com
mailto:jlord@h-be.com
mailto:mark.maurer@hendersonengineers.com
mailto:robertcelio@fgmarchitects.com
mailto:jbennett@leok.com
mailto:chuxol@mccowngordon.com

City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

1.5

1.6

Web-Based Project Software: Project software will be used for purposes of managing
communication and documents during the construction stage.

1. See Section 013100 "Project Management and Coordination" for requirements for using
web-based Project software.

WORK COVERED BY CONTRACT DOCUMENTS

The Work of Project is defined by the Contract Documents and includes, but is not limited to,
the following:

1. The known scope of the Project is for a new 2-story, 3-bay fire station of approximately
10,000 to 12,000 gross square feet. Twenty-four-hour living facilities for 8 personnel.
Office facilities for 1 company officer and 1 common/shared office space. Housing for
1 fire apparatus, 1 ambulance, and support apparatus (anticipated design for up to 3 bays
approximately 70 to 75 feet deep). Classroom for training. Wellness facility/area.
Exterior storage facility, covered trash enclosure, and other requirements to meet local
building standards. Diesel exhaust filtration system. Affordable, LEED-based principles
(not seeking LEED certification). Decontamination areas. Security/access control and
special systems compatible with existing facilities. Integral workspace, and other Work
indicated in the Contract Documents.

Type of Contract: Project will be constructed under a single prime contract.

OWNER-FURNISHED/CONTRACTOR-INSTALLED (OFCI) PRODUCTS

Owner's Responsibilities: Owner will furnish products indicated and perform the following, as
applicable:

1. Provide to Contractor Owner-reviewed Product Data, Shop Drawings, and Samples.
2. Provide for delivery of Owner-furnished products to Project site.
3. Upon delivery, inspect, with Contractor present, delivered items.
a. If Owner-furnished products are damaged, defective, or missing, arrange for
replacement.
4, Obtain manufacturer's inspections, service, and warranties.
5. Inform Contractor of earliest available delivery date for Owner-furnished products.

Contractor's Responsibilities: The Work includes the following, as applicable:

1. Designate delivery dates of Owner-furnished products in Contractor's construction
schedule, utilizing Owner-furnished earliest available delivery dates.
2. Review Owner-reviewed Product Data, Shop Drawings, and Samples, noting

discrepancies and other issues in providing for Owner-furnished products in the Work.
Receive, unload, handle, store, protect, and install Owner-furnished products.
4. Make building services connections for Owner-furnished products.

(98]

18225R21001

SUMMARY 011000 - 3



City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

5. Protect Owner-furnished products from damage during storage, handling, and installation
and prior to Substantial Completion.
6. Repair or replace Owner-furnished products damaged following receipt.

C. Owner-Furnished/Contractor-Installed (OFCI) Products:

Bronze plaque

66-inch Smart TV

Personal protective equipment (PPE) washing machine
PPE dryer

Dishwasher

Washing machine

Dryer

Nk v =

1.7 OWNER-FURNISHED/OWNER-INSTALLED (OFOI) PRODUCTS
A.  The Owner will furnish and install products indicated.
B. Owner-Furnished/Owner-Installed (OFOI) Products:

Gas grill

UPS

Captain’s markerboard
PPE gear lockers

Kitchen refrigerator/freezer
Coffee makers

Microwaves

Dayroom TVs and brackets
. Apparatus Bay hose racks
10.  Apparatus Bay TV

11.  Exercise Room TV and bracket
12.  Bunk coat hook

13.  Bunk TV and bracket

© 00N LR W

1.8 CONTRACTOR'S USE OF SITE AND PREMISES

A.  Unrestricted Use of Site: Contractor shall have full use of Project site for construction
operations during construction period. Contractor's use of Project site is limited only by Owner's
right to perform work or to retain other contractors on portions of Project.

18225R21001
011000 - 4 SUMMARY



City of Lee’s Summit

Fire Station

Lee’s Summit, Missouri

1.9 SPECIFICATION AND DRAWING CONVENTIONS

A.  Specification Content: The Specifications use certain conventions for the style of language and
the intended meaning of certain terms, words, and phrases when used in particular situations.
These conventions are as follows:

L.

Imperative mood and streamlined language are generally used in the Specifications. The
words "shall," "shall be," or "shall comply with," depending on the context, are implied
where a colon (@) is used within a sentence or phrase.

Text Color: Text used in the Specifications, including units of measure, manufacturer and
product names, and other text may appear in multiple colors or underlined as part of a
hyperlink; no emphasis is implied by text with these characteristics.

Hypertext: Text used in the Specifications may contain hyperlinks. Hyperlinks may allow
for access to linked information that is not residing in the Specifications. Unless
otherwise indicated, linked information is not part of the Contract Documents.
Specification requirements are to be performed by Contractor unless specifically stated
otherwise.

B.  Division 00 Contracting Requirements: General provisions of the Contract, including General
and Supplementary Conditions, apply to all Sections of the Specifications.

C.  Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work
of all Sections in the Specifications.

D. Drawing Coordination: Requirements for materials and products identified on Drawings are
described in detail in the Specifications. One or more of the following are used on Drawings to
identify materials and products:

1.

2.

Terminology: Materials and products are identified by the typical generic terms used in
the individual Specifications Sections.

Abbreviations: Materials and products are identified by abbreviations scheduled on
Drawings and published as part of the U.S. National CAD Standard.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000

SUMMARY
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SECTION 012300 - ALTERNATES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for alternates.

1.3 DEFINITIONS

A.  Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined
in the bidding requirements that may be added to or deducted from the base bid amount if the
Owner decides to accept a corresponding change either in the amount of construction to be
completed or in the products, materials, equipment, systems, or installation methods described
in the Contract Documents.

1. Alternates described in this Section are part of the Work only if enumerated in the
Agreement.
2. The cost or credit for each alternate is the net addition to or deduction from the Contract

Sum to incorporate alternates into the Work. No other adjustments are made to the
Contract Sum.

1.4 PROCEDURES

A.  Coordination: Revise or adjust affected adjacent work as necessary to completely integrate work
of the alternate into Project.

1. Include, as part of each alternate, miscellaneous devices, accessory objects, and similar
items incidental to or required for a complete installation, whether or not indicated as part
of alternate.

B.  Execute accepted alternates under the same conditions as other Work of the Contract.

C. Schedule: A Part 3 "Schedule of Alternates" Article is included at the end of this Section.
Specification Sections referenced in schedule contain requirements for materials necessary to
achieve the work described under each alternate.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 SCHEDULE OF ALTERNATES
A. Alternate 1:

1. Base Bid: Three 4-fold doors per Station and 3 sectional doors per Station.

2. Alternate: Remove Base Bid doors and construction specific to those items. Provide and
install 3 high-speed coiling doors per Station and 3 sectional doors per Station. Provide
and install all associated mounting, reinforcing, power, and controls necessary for a
complete, functional installation.

B. Alternate 2:

—

Base Bid: Three 4-fold doors per Station and 3 sectional doors per Station.

2. Alternate: Remove Base Bid doors and construction specific to those items. Provide and
install 3 high-speed coiling doors per Station and 3 average-speed coiling doors per
Station. Provide and install all associated mounting, reinforcing, power, and controls
necessary for a complete, functional installation.

END OF SECTION 012300
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SECTION 012500 - SUBSTITUTION PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  Section includes administrative and procedural requirements for substitutions.

1.3 DEFINITIONS

A.  Substitutions: Changes in products, materials, equipment, and methods of construction from
those required by the Contract Documents.

1. Substitutions for Cause: Changes proposed by Contractor that are required due to
changed Project conditions, such as unavailability of product, regulatory changes, or
unavailability of required warranty terms.

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not
required to meet other Project requirements but may offer advantage to Contractor or
Owner.

1.4 ACTION SUBMITTALS
A.  Substitution Requests: Submit documentation identifying product or fabrication or installation

method to be replaced. Include Specification Section number and title and Drawing numbers

and titles.

1. Substitution Request Form: Use form acceptable to Architect.

2. Documentation: Show compliance with requirements for substitutions and the following,
as applicable:
a. Statement indicating why specified product or fabrication or installation method

cannot be provided, if applicable.

b. Coordination of information, including a list of changes or revisions needed to

other parts of the Work and to construction performed by Owner and separate
contractors that will be necessary to accommodate proposed substitution.

c. Detailed comparison of significant qualities of proposed substitutions with those of
the Work specified. Include annotated copy of applicable Specification Section.
Significant qualities may include attributes, such as performance, weight, size,
durability, visual effect, sustainable design characteristics, warranties, and specific

18225R21001
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features and requirements indicated. Indicate deviations, if any, from the Work
specified.

d. Product Data, including drawings and descriptions of products and fabrication and

installation procedures.

Samples, where applicable or requested.

Certificates and qualification data, where applicable or requested.

List of similar installations for completed projects, with project names and

addresses as well as names and addresses of architects and owners.

Material test reports from a qualified testing agency, indicating and interpreting

test results for compliance with requirements indicated.

1. Research reports evidencing compliance with building code in effect for Project,
from ICC-ES.

J. Detailed comparison of Contractor's construction schedule using proposed
substitutions with products specified for the Work, including effect on the overall
Contract Time. If specified product or method of construction cannot be provided
within the Contract Time, include letter from manufacturer, on manufacturer's
letterhead, stating date of receipt of purchase order, lack of availability, or delays
in delivery.

k. Cost information, including a proposal of change, if any, in the Contract Sum.

Contractor's certification that proposed substitution complies with requirements in

the Contract Documents, except as indicated in substitution request, is compatible

with related materials and is appropriate for applications indicated.

m.  Contractor's waiver of rights to additional payment or time that may subsequently
become necessary because of failure of proposed substitution to produce indicated
results.

= @mo
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3. Architect's Action: If necessary, Architect will request additional information or
documentation for evaluation within 7 days of receipt of a request for substitution.
Architect will notify Contractor of acceptance or rejection of proposed substitution within
15 days of receipt of request, or 7 days of receipt of additional information or
documentation, whichever is later.

a. Forms of Acceptance: Change Order, Construction Change Directive, or
Architect's Supplemental Instructions for minor changes in the Work.
b. Use product specified if Architect does not issue a decision on use of a proposed

substitution within time allocated.

1.5 QUALITY ASSURANCE
A.  Compatibility of Substitutions: Investigate and document compatibility of proposed substitution
with related products and materials. Engage a qualified testing agency to perform compatibility
tests recommended by manufacturers.

1.6 PROCEDURES

A.  Coordination: Revise or adjust affected work as necessary to integrate work of the approved
substitutions.

18225R21001
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1.7 SUBSTITUTIONS

A.  Substitutions for Cause: Submit requests for substitution immediately on discovery of need for
change, but not later than 15 days prior to time required for preparation and review of related

submittals.

1. Conditions: Architect will consider Contractor's request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied, Architect
will return requests without action, except to record noncompliance with these
requirements:

a.

/o

500 o

Requested substitution is consistent with the Contract Documents and will produce
indicated results.

Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect Contractor's construction schedule.
Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work.

Requested substitution has been coordinated with other portions of the Work.
Requested substitution provides specified warranty.

If requested substitution involves more than one contractor, requested substitution
has been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.

B.  Substitutions for Convenience: Architect will consider requests for substitution if received
within 60 days after the Notice to Proceed. Requests received after that time may be considered
or rejected at discretion of Architect.

1. Conditions: Architect will consider Contractor's request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied, Architect
will return requests without action, except to record noncompliance with these
requirements:

a.

Requested substitution offers Owner a substantial advantage in cost, time, energy
conservation, or other considerations, after deducting additional responsibilities
Owner must assume. Owner's additional responsibilities may include
compensation to Architect for redesign and evaluation services, increased cost of
other construction by Owner, and similar considerations.

Requested substitution does not require revisions to the Contract Documents.
Requested substitution is consistent with the Contract Documents and will produce
indicated results.

Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect Contractor's construction schedule.
Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work.

Requested substitution has been coordinated with other portions of the Work.
Requested substitution provides specified warranty.
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] If requested substitution involves more than one contractor, requested substitution
has been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 012500
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative provisions for coordinating construction operations on Project,
including, but not limited to, the following:

1. General coordination procedures.

2. Coordination drawings.

3. RFIs.

4. Digital project management procedures.

5. Web-based Project management software package.
6. Project meetings.

DEFINITIONS

BIM: Building Information Modeling.

RFI: Request for Information. Request from Owner, Construction Manager, Architect, or
Contractor seeking information required by or clarifications of the Contract Documents.

INFORMATIONAL SUBMITTALS

Subcontract List: Prepare a written summary identifying individuals or firms proposed for each
portion of the Work, including those who are to furnish products or equipment fabricated to a
special design. Include the following information in tabular form:

1. Name, address, telephone number, and email address of entity performing subcontract or
supplying products.

2. Number and title of related Specification Section(s) covered by subcontract.

3. Drawing number and detail references, as appropriate, covered by subcontract.

Key Personnel Names: Within 15 days of starting construction operations, submit a list of key
personnel assignments, including superintendent and other personnel in attendance at Project
site. Identify individuals and their duties and responsibilities; list addresses, cellular telephone
numbers, and e-mail addresses. Provide names, addresses, and telephone numbers of individuals
assigned as alternates in the absence of individuals assigned to Project.
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L. Post copies of list in Project meeting room, in temporary field office, in web-based
Project software directory, and in prominent location in each built facility. Keep list
current at all times.

1.5 GENERAL COORDINATION PROCEDURES

A.  Coordination: Coordinate construction operations included in different Sections of the
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate
construction operations included in different Sections that depend on each other for proper
installation, connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results, where
installation of 1 part of the Work depends on installation of other components, before or
after its own installation.

2. Coordinate installation of different components to ensure maximum performance and
accessibility for required maintenance, service, and repair.
3. Make adequate provisions to accommodate items scheduled for later installation.

B.  Prepare memoranda for distribution to each party involved, outlining special procedures
required for coordination. Include such items as required notices, reports, and list of attendees at
meetings.

1. Prepare similar memoranda for Owner and separate contractors if coordination of their

Work is required.

C.  Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities to avoid conflicts and to ensure orderly progress of
the Work. Such administrative activities include, but are not limited to, the following:

Preparation of Contractor's construction schedule.
Preparation of the schedule of values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.

XN R

1.6 COORDINATION DRAWINGS

A.  Coordination Drawings, General: Prepare coordination drawings according to requirements in
individual Sections, and additionally where installation is not completely indicated on Shop
Drawings, where limited space availability necessitates coordination, or if coordination is
required to facilitate integration of products and materials fabricated or installed by more than 1
entity.
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Content: Project-specific information, drawn accurately to a scale large enough to
indicate and resolve conflicts. Do not base coordination drawings on standard printed
data. Include the following information, as applicable:

a. Use applicable Drawings as a basis for preparation of coordination drawings.
Prepare sections, elevations, and details as needed to describe relationship of
various systems and components.

b. Coordinate the addition of trade-specific information to coordination drawings by
multiple contractors in a sequence that best provides for coordination of the
information and resolution of conflicts between installed components before
submitting for review.

c. Indicate functional and spatial relationships of components of architectural,
structural, civil, mechanical, and electrical systems.

d. Indicate space requirements for routine maintenance and for anticipated
replacement of components during the life of the installation.

e. Show location and size of access doors required for access to concealed dampers,
valves, and other controls.

f. Indicate required installation sequences.

g. Indicate dimensions shown on Drawings. Specifically note dimensions that appear
to be in conflict with submitted equipment and minimum clearance requirements.
Provide alternative sketches to Architect indicating proposed resolution of such
conflicts. Minor dimension changes and difficult installations will not be
considered changes to the Contract.

B.  Coordination Drawing Organization: Organize coordination drawings as follows:

1.

hd

Floor Plans and Reflected Ceiling Plans: Show architectural and structural elements, and
mechanical, plumbing, fire-protection, fire-alarm, and electrical Work. Show locations of
visible ceiling-mounted devices relative to acoustical ceiling grid. Supplement plan
drawings with section drawings where required to adequately represent the Work.

Plenum Space: Indicate subframing for support of ceiling and wall systems, mechanical
and electrical equipment, and related Work. Locate components within plenums to
accommodate layout of light fixtures and other components indicated on Drawings.
Indicate areas of conflict between light fixtures and other components.

Mechanical Rooms: Provide coordination drawings for mechanical rooms, showing plans
and elevations of mechanical, plumbing, fire-protection, fire-alarm, and electrical
equipment.

Structural Penetrations: Indicate penetrations and openings required for all disciplines.
Slab Edge and Embedded Items: Indicate slab edge locations and sizes and locations of
embedded items for metal fabrications, sleeves, anchor bolts, bearing plates, angles, door
floor closers, slab depressions for floor finishes, curbs and housekeeping pads, and
similar items.

Mechanical and Plumbing Work: Show the following:

a. Sizes and bottom elevations of ductwork, piping, and conduit runs, including
insulation, bracing, flanges, and support systems.
b. Dimensions of major components, such as dampers, valves, diffusers, access
doors, cleanouts and electrical distribution equipment.
c. Fire-rated enclosures around ductwork.
18225R21001
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7. Electrical Work: Show the following:
a. Runs of vertical and horizontal conduit 1-1/4 inches in diameter and larger.

b. Light fixture, exit light, emergency battery pack, smoke detector, and other fire-
alarm locations.

c. Panel board, switchboard, switchgear, transformer, busway, generator, and motor-
control center locations.
d. Location of pull boxes and junction boxes, dimensioned from column center lines.
8. Review: Architect will review coordination drawings to confirm that, in general, the

Work is being coordinated, but not for the details of the coordination, which are
Contractor's responsibility. If Architect determines that coordination drawings are not
being prepared in sufficient scope or detail, or are otherwise deficient, Architect will so
inform Contractor, who shall make suitable modifications and resubmit.

C.  Coordination Digital Data Files: Prepare coordination digital data files according to the
following requirements:

1. File Submittal Format: Submit or post coordination drawing files using PDF format.

1.7 REQUEST FOR INFORMATION (RFI)

A.  General: Immediately on discovery of the need for additional information, clarification, or
interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in the
form specified.

1. Architect will return without response those RFIs submitted to Architect by other entities
controlled by Contractor.
2. Coordinate and submit RFIs in a prompt manner to avoid delays in Contractor's work or

work of subcontractors.

B.  Content of the RFI: Include a detailed, legible description of item needing information or
interpretation and the following:

Project name.

Owner name.

Owner's Project number.

Name of Architect.

Architect's Project number.

Date.

Name of Contractor.

RFI number, numbered sequentially.

RFT subject.

Specification Section number and title and related paragraphs, as appropriate.
Drawing number and detail references, as appropriate.

Field dimensions and conditions, as appropriate.

Contractor's suggested resolution. If Contractor's suggested resolution impacts the
Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
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14.  Contractor's signature.

15.  Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop
Drawings, coordination drawings, and other information necessary to fully describe items
needing interpretation.

a. Include dimensions, thicknesses, structural grid references, and details of affected
materials, assemblies, and attachments on attached sketches.

C.  RFI Forms: AIA Document G716 or software-generated form with substantially the same
content as indicated above, acceptable to Architect.

1. Attachments shall be electronic files in PDF format.
D.  Architect's Action: Architect will review each RFI, determine action required, and respond.

Allow 7 days for Architect's response for each RFI. RFIs received by Architect after 1:00 p.m.
will be considered as received the following working day.

1. The following Contractor-generated RFIs will be returned without action:
a. Requests for approval of submittals.
b. Requests for approval of substitutions.
c. Requests for approval of Contractor's means and methods.
d. Requests for coordination information already indicated in the Contract
Documents.
e. Requests for adjustments in the Contract Time or the Contract Sum.
f. Requests for interpretation of Architect's actions on submittals.

g. Incomplete RFIs or inaccurately prepared RFIs.

2. Architect's action may include a request for additional information, in which case
Architect's time for response will date from time of receipt by Architect of additional
information.

3. Architect's action on RFIs that may result in a change to the Contract Time or the

Contract Sum may be eligible for Contractor to submit Change Proposal according to
Section 012600 "Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract Time or
the Contract Sum, notify Architect in writing within 5 days of receipt of the RFI
response.

E. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.
Submit log weekly. Include the following:

Project name.

Name and address of Contractor.

Name and address of Architect.

RFI number, including RFIs that were returned without action or withdrawn.
RFTI description.

Date the RFI was submitted.

Date Architect's response was received.

Nk Wb =
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8. Identification of related Minor Change in the Work, Construction Change Directive, and
Proposal Request, as appropriate.

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI response
to affected parties. Review response and notify Architect within 7 days if Contractor disagrees
with response.

1.8 DIGITAL PROJECT MANAGEMENT PROCEDURES

A.  Architect's Data Files Not Available: Architect will not provide Architect's BIM model or CAD
drawing digital data files for Contractor's use during construction.

B.  PDF Document Preparation: Where PDFs are required to be submitted to Architect, prepare as
follows:

1. Assemble complete submittal package into a single indexed file, incorporating submittal
requirements of a single Specification Section and transmittal form with links enabling
navigation to each item.

2. Name file with submittal number or other unique identifier, including revision identifier.

3. Certifications: Where digitally submitted certificates and certifications are required,
provide a digital signature with digital certificate on where indicated.

1.9 PROJECT MEETINGS

A.  General: Construction Manager will schedule and conduct meetings and conferences at Project
site unless otherwise indicated.

1. Attendees: Inform participants and others involved, and individuals whose presence is
required, of date and time of each meeting. Notify Owner and Architect of scheduled
meeting dates and times a minimum of 7 days prior to meeting.

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.

3. Minutes: Entity responsible for conducting meeting will record significant discussions
and agreements achieved. Distribute the meeting minutes to everyone concerned,
including Owner, Construction Manager, and Architect, within 3 days of the meeting.

B.  Preconstruction Conference: Construction Manager will schedule and conduct a preconstruction
conference before starting construction, at a time convenient to Owner and Architect, but no
later than 15 days after execution of the Agreement.

L. Attendees:  Authorized representatives of Owner, Owner's Commissioning
Authority, Construction Manager, Architect, and their consultants; Contractor and its
superintendent; major subcontractors; suppliers; and other concerned parties shall attend
the conference. Participants at the conference shall be familiar with Project and
authorized to conclude matters relating to the Work.

2. Agenda: Discuss items of significance that could affect progress, including the following:

a. Responsibilities and personnel assignments.
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Tentative construction schedule.

Phasing.

Critical work sequencing and long lead items.
Designation of key personnel and their duties.
Lines of communications.

Use of web-based Project software.

Procedures for processing field decisions and Change Orders.
Procedures for RFIs.

Procedures for testing and inspecting.

Procedures for processing Applications for Payment.
Distribution of the Contract Documents.

Submittal procedures.

Preparation of Record Documents.

Use of the premises and existing building.

Work restrictions.

Working hours.

Owner's occupancy requirements.

Responsibility for temporary facilities and controls.
Procedures for moisture and mold control.
Procedures for disruptions and shutdowns.
Construction waste management and recycling.
Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

First aid.

Security.

Progress cleaning.

Minutes: Entity responsible for conducting meeting will record and distribute meeting
minutes.

C.  Preinstallation Conferences: Conduct a preinstallation conference at Project site before each
construction activity when required by other Sections and when required for coordination with
other construction.

L.

Attendees: Installer and representatives of manufacturers and fabricators involved in or
affected by the installation and its coordination or integration with other materials and
installations that have preceded or will follow, shall attend the meeting. Advise
Architect, Construction Manager, and Owner's Commissioning Authority of scheduled
meeting dates.

Agenda: Review progress of other construction activities and preparations for the
particular activity under consideration, including requirements for the following:

e a0 ow

Contract Documents.
Options.

Related RFIs.

Related Change Orders.
Purchases.

Deliveries.
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Submittals.

Review of mockups.

Possible conflicts.

Compeatibility requirements.

Time schedules.

Weather limitations.

Manufacturer's written instructions.
Warranty requirements.

Compatibility of materials.

Acceptability of substrates.

Temporary facilities and controls.

Space and access limitations.
Regulations of authorities having jurisdiction.
Testing and inspecting requirements.
Installation procedures.

Coordination with other work.

Required performance results.
Protection of adjacent work.

Protection of construction and personnel.

“KE<ECPNOTOBE AT ISR

3. Record significant conference discussions, agreements, and disagreements, including
required corrective measures and actions.

4. Reporting: Distribute minutes of the meeting to each party present and to other parties
requiring information.

5. Do not proceed with installation if the conference cannot be successfully concluded.
Initiate whatever actions are necessary to resolve impediments to performance of the
Work and reconvene the conference at earliest feasible date.

D.  Project Closeout Conference: Construction Manager will schedule and conduct a Project
closeout conference, at a time convenient to Owner and Architect, but no later than 90 days
prior to the scheduled date of Substantial Completion.

L. Conduct the conference to review requirements and responsibilities related to Project
closeout.
2. Attendees: Authorized representatives of Owner, Owner's Commissioning Authority,

Construction Manager, Architect, and their consultants; Contractor and its
superintendent; major subcontractors; suppliers; and other concerned parties shall attend
the meeting. Participants at the meeting shall be familiar with Project and authorized to
conclude matters relating to the Work.

3. Agenda: Discuss items of significance that could affect or delay Project closeout,
including the following:

a. Preparation of Record Documents.

b. Procedures required prior to inspection for Substantial Completion and for final
inspection for acceptance.

C. Procedures for completing and archiving web-based Project software site data
files.

d. Submittal of written warranties.

e. Requirements for preparing operations and maintenance data.

18225R21001
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f. Requirements for delivery of material samples, attic stock, and spare parts.

g. Requirements for demonstration and training.

h. Preparation of Contractor's punch list.

1. Procedures for processing Applications for Payment at Substantial Completion and
for final payment.

J. Submittal procedures.

k. Coordination of separate contracts.

1. Owner's partial occupancy requirements.

m. Installation of Owner's furniture, fixtures, and equipment.

n. Responsibility for removing temporary facilities and controls.

4. Minutes: Entity conducting meeting will record and distribute meeting minutes.

E. Progress Meetings: Construction Manager will conduct progress meetings at biweekly intervals.

1. Coordinate dates of meetings with preparation of payment requests.

2. Attendees: In addition to representatives of Owner, Owner's Commissioning
Authority, Construction Manager, and Architect, each contractor, subcontractor, supplier,
and other entity concerned with current progress or involved in planning, coordination, or
performance of future activities shall be represented at these meetings. All participants at
the meeting shall be familiar with Project and authorized to conclude matters relating to
the Work.

3. Agenda: Review and correct or approve minutes of previous progress meeting. Review

other items of significance that could affect progress. Include topics for discussion as
appropriate to status of Project.

a. Contractor's Construction Schedule: Review progress since the last meeting.
Determine whether each activity is on time, ahead of schedule, or behind schedule,
in relation to Contractor's construction schedule. Determine how construction
behind schedule will be expedited; secure commitments from parties involved to
do so. Discuss whether schedule revisions are required to ensure that current and
subsequent activities will be completed within the Contract Time.

1)  Review schedule for next period.
b. Review present and future needs of each entity present, including the following:

1)  Interface requirements.

2) Sequence of operations.

3) Status of submittals.

4) Deliveries.

5) Off-site fabrication.

6)  Access.

7) Site use.

8) Temporary facilities and controls.
9)  Progress cleaning.

10)  Quality and work standards.

11)  Status of correction of deficient items.
12)  Field observations.

18225R21001
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13)  Status of RFIs.
14)  Status of Proposal Requests.
15) Pending changes.
16)  Status of Change Orders.
17)  Pending claims and disputes.
18)  Documentation of information for payment requests.
4. Minutes: Entity responsible for conducting the meeting will record and distribute the

meeting minutes to each party present and to parties requiring information.

a. Schedule Updating: Revise Contractor's construction schedule after each progress
meeting, where revisions to the schedule have been made or recognized. Issue
revised schedule concurrently with the report of each meeting.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013100
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for documenting the progress of
construction during performance of the Work, including the following:

1. Startup construction schedule.

2. Contractor's Construction Schedule.

3. Construction schedule updating reports.
4. Daily construction reports.

5. Material location reports.

6. Site condition reports.

7. Unusual event reports.

DEFINITIONS

Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring,

and controlling the construction Project. Activities included in a construction schedule consume

time and resources.

1. Critical Activity: An activity on the critical path that must start and finish on the planned
early start and finish times.

2. Predecessor Activity: An activity that precedes another activity in the network.

3. Successor Activity: An activity that follows another activity in the network.

INFORMATIONAL SUBMITTALS

Format for Submittals: Submit required submittals in PDF file format.

Startup construction schedule.

1. Submittal of cost-loaded startup construction schedule will not constitute approval of
schedule of values for cost-loaded activities.

Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule
for entire construction period.
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D.

1.5

1.6

1.7

Construction Schedule Updating Reports: Submit with Applications for Payment.
Daily Construction Reports: Submit at monthly intervals.

Material Location Reports: Submit at monthly intervals.

Site Condition Reports: Submit at time of discovery of differing conditions.

Unusual Event Reports: Submit at time of unusual event.

QUALITY ASSURANCE

Prescheduling Conference: Conduct conference at Project site to comply with requirements in
Section 013100 "Project Management and Coordination." Review methods and procedures
related to the preliminary construction schedule and Contractor's Construction Schedule,
including, but not limited to, the following:

1. Review software limitations and content and format for reports.

2. Verify availability of qualified personnel needed to develop and update schedule.

Discuss constraints, including phasing, work stages, area separations, and interim

milestones.

Review delivery dates for Owner-furnished products.

Review schedule for work of Owner's separate contracts.

Review submittal requirements and procedures.

Review time required for review of submittals and resubmittals.

Review requirements for tests and inspections by independent testing and inspecting

agencies.

9. Review time required for Project closeout and Owner startup procedures, including
commissioning activities.

10. Review and finalize list of construction activities to be included in schedule.

11.  Review procedures for updating schedule.

W

e e

COORDINATION

Coordinate Contractor's Construction Schedule with the schedule of values, submittal schedule,
progress reports, payment requests, and other required schedules and reports.

1. Secure time commitments for performing critical elements of the Work from entities
involved.

2. Coordinate each construction activity in the network with other activities, and schedule
them in proper sequence.

CONTRACTOR'S CONSTRUCTION SCHEDULE

Time Frame: Extend schedule from date established for commencement of the Work to date of
Final Completion.

18225R21001
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L. Contract completion date shall not be changed by submission of a schedule that shows an
early completion date, unless specifically authorized by Change Order.

B.  Activities: Treat each floor or separate areca as a separate numbered activity for each main
element of the Work. Comply with the following:

1. Activity Duration: Define activities so no activity is longer than 20 days, unless
specifically allowed by Architect.
2. Temporary Facilities: Indicate start and completion dates for the following as applicable:

Securing of approvals and permits required for performance of the Work.
Temporary facilities.

Construction of mock-ups, prototypes and samples.

Owner interfaces and furnishing of items.

Interfaces with Separate Contracts.

Regulatory agency approvals.

g. Punch list.

mo a0 o

3. Procurement Activities: Include procurement process activities for the following long
lead-time items and major items, requiring a cycle of more than 60 days, as separate
activities in schedule. Procurement cycle activities include, but are not limited to,
submittals, approvals, purchasing, fabrication, and delivery.

4. Submittal Review Time: Include review and resubmittal times indicated in

Section 013300 "Submittal Procedures" in schedule. Coordinate submittal review times

in Contractor's Construction Schedule with submittal schedule.

Startup and Testing Time: Include no fewer than 15 days for startup and testing.

Commissioning Time: Include no fewer than 15 days for commissioning.

7. Substantial Completion: Indicate completion in advance of date established for
Substantial Completion, and allow time for Architect's administrative procedures
necessary for certification of Substantial Completion.

8. Punch List and Final Completion: Include not more than 30 days for completion of punch
list items and Final Completion.

oW

C. Constraints: Include constraints and work restrictions indicated in the Contract Documents and
as follows in schedule, and show how the sequence of the Work is affected.

1. Phasing: Arrange list of activities on schedule by phase.

Products Ordered in Advance: Include a separate activity for each product. Include
delivery date indicated in Section 011000 "Summary." Delivery dates indicated stipulate
the earliest possible delivery date.

3. Owner-Furnished Products: Include a separate activity for each product. Include delivery
date indicated in Section 011000 "Summary." Delivery dates indicated stipulate the
earliest possible delivery date.

4, Work Restrictions: Show the effect of the following items on the schedule:

Coordination with existing construction.
Limitations of continued occupancies.
Uninterruptible services.

Partial occupancy before Substantial Completion.

ac o
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Use-of-premises restrictions.
Provisions for future construction.
Seasonal variations.
Environmental control.

ork Stages: Indicate important stages of construction for each major portion of the
ork, including, but not limited to, the following:

Subcontract awards.
Submittals.
Purchases.
Mockups.
Fabrication.

Sample testing.
Deliveries.
Installation.

Tests and inspections.
Adjusting.

Curing
Commissioning.

Construction Areas: Identify each major area of construction for each major portion of
the Work. Indicate where each construction activity within a major area must be
sequenced or integrated with other construction activities to provide for the following:

mo oo o

Structural completion.

Temporary enclosure and space conditioning.
Permanent space enclosure.

Completion of mechanical installation.
Completion of electrical installation.
Substantial Completion.

D.  Milestones: Include milestones indicated in the Contract Documents in schedule, including, but
not limited to, the Notice to Proceed, Substantial Completion, and Final Completion.

E. Upcoming Work Summary: Prepare summary report indicating activities scheduled to occur or
commence prior to submittal of next schedule update. Summarize the following issues:

1. Unresolved issues.
2. Unanswered Requests for Information.
3. Rejected or unreturned submittals.
4. Notations on returned submittals.
5. Pending modifications affecting the Work and the Contract Time.
F. Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect

actual construction progress and activities. Issue schedule 1 week before each regularly
scheduled progress meeting.

18225R21001
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1.8

1.9

L. Revise schedule immediately after each meeting or other activity where revisions have
been recognized or made. Issue updated schedule concurrently with the report of each
such meeting.

2. Include a report with updated schedule that indicates every change, including, but not
limited to, changes in logic, durations, actual starts and finishes, and activity durations.

3. As the Work progresses, indicate Final Completion percentage for each activity.

Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days
behind the current approved schedule, submit a separate recovery schedule indicating means by
which Contractor intends to regain compliance with the schedule. Indicate changes to working
hours, working days, crew sizes, equipment required to achieve compliance, and date by which
recovery will be accomplished.

Distribution: Distribute copies of approved schedule to Architect, Owner, separate contractors,
testing and inspecting agencies, and other parties identified by Contractor with a need-to-know
schedule responsibility.

1. Post copies in Project meeting rooms and temporary field offices.

2. When revisions are made, distribute updated schedules to the same parties and post in the
same locations. Delete parties from distribution when they have completed their assigned
portion of the Work and are no longer involved in performance of construction activities.

STARTUP CONSTRUCTION SCHEDULE

Gantt-Chart Schedule: Submit startup, horizontal, Gantt-chart-type construction schedule within
7 days of date established for commencement of the Work.

Preparation: Indicate each significant construction activity separately. Identify first workday of
each week with a continuous vertical line. Outline significant construction activities for first
90 days of construction. Include skeleton diagram for the remainder of the Work and a cash
requirement prediction based on indicated activities.

GANTT-CHART SCHEDULE REQUIREMENTS
Gantt-Chart Schedule: Submit a comprehensive, fully developed, horizontal, Gantt-chart-type,
Contractor's Construction Schedule within 30 days of date established for commencement of the

Work.

1. Base schedule on the startup construction schedule and additional information received
since the start of Project.

Preparation: Indicate each significant construction activity separately. Identify first workday of
each week with a continuous vertical line.

1. For construction activities that require 3 months or longer to complete, indicate an
estimated completion percentage in 10 percent increments within time bar.
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1.10 CPM SCHEDULE REQUIREMENTS

A.  Contract Modifications: For each proposed contract modification and concurrent with its
submission, prepare a time-impact analysis using a network fragment to demonstrate the effect
of the proposed change on the overall Project schedule.

B.  [Initial Issue of Schedule: Prepare initial network diagram from a sorted activity list indicating
straight "early start-total float." Identify critical activities. Prepare tabulated reports showing the
following:

1. Contractor or subcontractor and the Work or activity.

2. Description of activity.

3. Main events of activity.

4. Immediate preceding and succeeding activities.

5. Early and late start dates.

6. Early and late finish dates.

7. Activity duration in workdays.

8. Total float or slack time.

9. Average size of workforce.

10.  Dollar value of activity (coordinated with the schedule of values).

C.  Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports
showing the following:

Identification of activities that have changed.
Changes in early and late start dates.
Changes in early and late finish dates.
Changes in activity durations in workdays.
Changes in the critical path.

Changes in total float or slack time.

Changes in the Contract Time.

Nk W=

D.  Value Summaries: Prepare 2 cumulative value lists, sorted by finish dates.

1. In first list, tabulate activity number, early finish date, dollar value, and cumulative dollar
value.

2. In second list, tabulate activity number, late finish date, dollar value, and cumulative
dollar value.

3. In subsequent issues of both lists, substitute actual finish dates for activities completed as
of list date.

4. Prepare list for ease of comparison with payment requests; coordinate timing with

progress meetings.

a. In both value summary lists, tabulate "actual percent complete" and "cumulative
value completed" with total at bottom.

b. Submit value summary printouts 1 week before each regularly scheduled progress
meeting.
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1.11 REPORTS

A. Daily Construction Reports: Prepare a daily construction report recording the following
information concerning events at Project site:

1. List of subcontractors at Project site.

2. List of separate contractors at Project site.

3. Approximate count of personnel at Project site.

4. Equipment at Project site.

5. Material deliveries.

6. High and low temperatures and general weather conditions, including presence of rain or
SNOw.

7. Testing and inspection.

8. Accidents.

9 Meetings and significant decisions.

10.  Unusual events.

11.  Stoppages, delays, shortages, and losses.

12.  Meter readings and similar recordings.

13.  Emergency procedures.

14.  Orders and requests of authorities having jurisdiction.
15.  Change Orders received and implemented.

16.  Construction Change Directives received and implemented.
17.  Services connected and disconnected.

18.  Equipment or system tests and startups.

19.  Partial completions and occupancies.

20.  Substantial Completions authorized.

B.  Material Location Reports: At weekly intervals, prepare and submit a comprehensive list of
materials delivered to and stored at Project site. List shall be cumulative, showing materials
previously reported plus items recently delivered. Include with list a statement of progress on
and delivery dates for materials or items of equipment fabricated or stored away from Project
site. Indicate the following categories for stored materials:

1. Material stored prior to previous report and remaining in storage.
2. Material stored prior to previous report and since removed from storage and installed.
3. Material stored following previous report and remaining in storage.
C.  Site Condition Reports: Immediately on discovery of a difference between site conditions and

the Contract Documents, prepare and submit a detailed report. Submit with a Request for
Information. Include a detailed description of the differing conditions, together with
recommendations for changing the Contract Documents.

D.  Unusual Event Reports: When an event of an unusual and significant nature occurs at Project
site, whether or not related directly to the Work, prepare and submit a special report. List chain
of events, persons participating, responses by Contractor's personnel, evaluation of results or
effects, and similar pertinent information. Advise Owner in advance when these events are
known or predictable.

18225R21001
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L. Submit unusual event reports directly to Owner within 1 day of an occurrence. Distribute
copies of report to parties affected by the occurrence.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013200
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SECTION 013233 - PHOTOGRAPHIC DOCUMENTATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section includes administrative and procedural requirements for the following:
Preconstruction photographs.
Concealed Work photographs.

Periodic construction photographs.
Final Completion construction photographs.

el S

1.3 INFORMATIONAL SUBMITTALS
A.  Key Plan: Submit key plan of Project site and building with notation of vantage points marked
for location and direction of each photograph. Indicate elevation or story of construction.

Include same information as corresponding photographic documentation.

B.  Digital Photographs: Submit image files within 3 days of taking photographs.

1. Submit photos by uploading to web-based Project management software site. Include
copy of key plan indicating each photograph's location and direction.
2. Identification: Provide the following information with each image description in web-

based Project management software site:

Name of Project.

Name and contact information for photographer.

Name of Architect.

Name of Contractor.

Date photograph was taken.

Description of location, vantage point, and direction.

Unique sequential identifier keyed to accompanying key plan.

Qe e oe

1.4 FORMATS AND MEDIA

A.  Digital Photographs: Provide color images in JPG format, produced by a digital camera with
minimum sensor size of 12 megapixels, and at an image resolution of not less than 3,200 by
2,400 pixels. Use flash in low light levels or backlit conditions.
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B.

Digital Images: Submit digital media as originally recorded in the digital camera, without
alteration, manipulation, editing, or modifications using image-editing software.

Metadata: Record accurate date and time from camera.

File Names: Name media files with date and Project area and sequential numbering suffix.

CONSTRUCTION PHOTOGRAPHS
Photographer: Engage a qualified photographer to take construction photographs.
General: Take photographs with maximum depth of field and in focus.

L. Maintain key plan with each set of construction photographs that identifies each
photographic location.

Concealed Work Photographs: Before proceeding with installing work that will conceal other
work, take photographs sufficient in number, with annotated descriptions, to record nature and
location of concealed Work, including, but not limited to, the following:

Underground utilities.

Underslab services.

Piping.

Electrical conduit.

Waterproofing and weather-resistant barriers.

Nk W=

Periodic Construction Photographs: Take 20 photographs weekly coinciding with the cutoff
date associated with each Application for Payment. Select vantage points to show status of
construction and progress since last photographs were taken.

Final Completion Construction Photographs: Take 50 photographs after date of Substantial
Completion for submission as Project Record Documents.

Additional Photographs: Architect may request photographs in addition to periodic photographs
specified.

1. 3 days' notice will be given, where feasible.

2. In emergency situations, take additional photographs within 24 hours of request.

3. Circumstances that could require additional photographs include, but are not limited to,
the following:

a Special events planned at Project site.

b. Immediate follow-up when on-site events result in construction damage or losses.

c. Photographs are to be taken at fabrication locations away from Project site. These
photographs are not subject to unit prices or unit-cost allowances.

d. Substantial Completion of a major phase or component of the Work.

Extra record photographs at time of final acceptance.

f. Owner's request for special publicity photographs.

34
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013233
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SECTION 013300 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section Includes:

L. Submittal schedule requirements.
2. Administrative and procedural requirements for submittals.
DEFINITIONS

Action Submittals: Written and graphic information and physical samples that require
Architect's responsive action. Action submittals are those submittals indicated in individual
Specification Sections as "action submittals."

Informational Submittals: Written and graphic information and physical samples that do not
require Architect's responsive action. Submittals may be rejected for not complying with
requirements. Informational submittals are those submittals indicated in individual Specification
Sections as "informational submittals."

SUBMITTAL SCHEDULE

Submittal Schedule: Submit, as an action submittal, a list of submittals, arranged in
chronological order by dates required by construction schedule. Include time required for
review, ordering, manufacturing, fabrication, and delivery when establishing dates. Include
additional time required for making corrections or revisions to submittals noted by Architect
and additional time for handling and reviewing submittals required by those corrections.

1. Coordinate submittal schedule with list of subcontracts, the schedule of values, and
Contractor's construction schedule.
2. Initial Submittal Schedule: Submit concurrently with startup construction schedule.

Include submittals required during the first 60 days of construction. List those submittals
required to maintain orderly progress of the Work and those required early because of
long lead time for manufacture or fabrication.

3. Final Submittal Schedule: Submit concurrently with the first complete submittal of
Contractor's construction schedule.

a. Submit revised submittal schedule as required to reflect changes in current status
and timing for submittals.

4. Format: Arrange the following information in a tabular format:

a. Scheduled date for first submittal.

18225R21001

SUBMITTAL PROCEDURES 013300 - 1



City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

1.4

b. Specification Section number and title.

c. Submittal Category: Action; informational.

d. Name of subcontractor.

e. Description of the Work covered.

f. Scheduled date for Architect's final release or approval.
SUBMITTAL FORMATS

Submittal Information: Include the following information in each submittal:

Project name.

Date.

Name of Architect.

Name of Construction Manager.

Name of Contractor.

Name of firm or entity that prepared submittal.

Names of subcontractor, manufacturer, and supplier.

Unique submittal number, including revision identifier. Include Specification Section

number with sequential alphanumeric identifier and alphanumeric suffix for resubmittals.

9. Category and type of submittal.

10.  Submittal purpose and description.

11.  Number and title of Specification Section, with paragraph number and generic name for
each of multiple items.

12.  Drawing number and detail references, as appropriate.

13.  Indication of full or partial submittal.

14.  Location(s) where product is to be installed, as appropriate.

15.  Other necessary identification.

16. Remarks.

17.  Signature of transmitter.

XN R LD =

Options: Identify options requiring selection by Architect.

Deviations and Additional Information: On each submittal, clearly indicate deviations from
requirements in the Contract Documents, including minor variations and limitations; include
relevant additional information and revisions, other than those requested by Architect on
previous submittals. Indicate by highlighting on each submittal or noting on attached separate
sheet.

Electronic Submittals: Prepare submittals as PDF package, incorporating complete information
into each PDF file. Name PDF file with submittal number.

Submittals Utilizing Web-Based Project Software: Prepare submittals as PDF files or other
format indicated by Project management software.
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1.5

SUBMITTAL PROCEDURES

Prepare and submit submittals required by individual Specification Sections. Types of
submittals are indicated in individual Specification Sections.

1. Email: Prepare submittals as PDF package and transmit to Architect by sending via
email. Include PDF transmittal form. Include information in email subject line as
requested by Architect.

a. Architect will return annotated file. Annotate and retain 1 copy of file as a digital
Project Record Document file.

2. Web-Based Project Management Software: Prepare submittals in PDF form, and upload
to web-based Project management software website. Enter required data in web-based
software site to fully identify submittal.

Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Submit all submittal items required for each Specification Section concurrently unless
partial submittals for portions of the Work are indicated on approved submittal schedule.

3. Submit action submittals and informational submittals required by the same Specification
Section as separate packages under separate transmittals.

4. Coordinate transmittal of submittals for related parts of the Work specified in different

Sections, so processing will not be delayed because of need to review submittals
concurrently for coordination.

a. Architect reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

Processing Time: Allow time for submittal review, including time for resubmittals, as follows.
Time for review shall commence on Architect's receipt of submittal. No extension of the
Contract Time will be authorized because of failure to transmit submittals enough in advance of
the Work to permit processing, including resubmittals.

L. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time
if coordination with subsequent submittals is required. Architect will advise Contractor
when a submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as
initial submittal.

3. Resubmittal Review: Allow 15 days for review of each resubmittal.

4. Sequential Review: Where sequential review of submittals by Architect's consultants,
Owner, or other parties is indicated, allow 21 days for initial review of each submittal.

5. Concurrent Consultant Review: Where the Contract Documents indicate that submittals

may be transmitted simultaneously to Architect and to Architect's consultants, allow
15 days for review of each submittal. Submittal will be returned to Architect before being
returned to Contractor.
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D.  Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.
2. Note date and content of revision in label or title block, and clearly indicate extent of
revision.
3. Resubmit submittals until they are marked with approval notation from Architect's action
stamp.
E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers,

fabricators, installers, authorities having jurisdiction, and others as necessary for performance of
construction activities. Show distribution on transmittal forms.

F. Use for Construction: Retain complete copies of submittals on Project site. Use only final action
submittals that are marked with approval notation from Architect's action stamp.

1.6 SUBMITTAL REQUIREMENTS

A.  Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.

1. If information must be specially prepared for submittal because standard published data
are unsuitable for use, submit as Shop Drawings, not as Product Data.
2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:
a. Manufacturer's catalog cuts.
b. Manufacturer's product specifications.
c. Standard color charts.
d. Statement of compliance with specified referenced standards.
e. Testing by recognized testing agency.
f. Application of testing agency labels and seals.
g. Notation of coordination requirements.
h. Availability and delivery time information.
4. For equipment, include the following in addition to the above, as applicable:
a. Wiring diagrams that show factory-installed wiring.
b. Printed performance curves.
c. Operational range diagrams.
d. Clearances required to other construction, if not indicated on accompanying Shop
Drawings.
5. Submit Product Data before Shop Drawings, and before or concurrently with samples.
B.  Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base

Shop Drawings on reproductions of the Contract Documents or standard printed data.
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1. Preparation: Fully illustrate requirements in the Contract Documents. Include the
following information, as applicable:
a. Identification of products.
b. Schedules.
c. Compliance with specified standards.
d. Notation of coordination requirements.
e. Notation of dimensions established by field measurement.
f. Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

2. Paper Sheet Size: Except for templates, patterns, and similar full-size Drawings, submit
Shop Drawings on sheets at least 8-1/2 by 11 inches, but no larger than 30 by 42 inches.
a. 3 opaque copies of each submittal. Architect will retain 2 copies; remainder will be

returned.
C.  Samples: Submit samples for review of type, color, pattern, and texture for a check of these

characteristics with other materials.

1.

2.

Transmit samples that contain multiple, related components, such as accessories together
in 1 submittal package.

Identification: Permanently attach label on unexposed side of samples that includes the
following:

Project name and submittal number.

Generic description of sample.

Product name and name of manufacturer.

Sample source.

Number and title of applicable Specification Section.
Specification paragraph number and generic name of each item.

mo oo o

Email Transmittal: Provide PDF transmittal. Include digital image file illustrating sample
characteristics and identification information for record.

Web-Based Project Management Software: Prepare submittals in PDF form, and upload
to web-based Project software website. Enter required data in web-based software site to
fully identify submittal.

Paper Transmittal: Include paper transmittal, including complete submittal information
indicated.

Disposition: Maintain sets of approved samples at Project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may be
used to determine final acceptance of construction associated with each set.

a. Samples that may be incorporated into the Work are indicated in individual
Specification Sections. Such samples must be in an undamaged condition at time
of use.

b. Samples not incorporated into the Work, or otherwise designated as Owner's

property, are the property of Contractor.
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Samples for Initial Selection: Submit manufacturer's color charts consisting of units or
sections of units, showing the full range of colors, textures, and patterns available.

a. Number of Samples: Submit 1 full set of available choices where color, pattern,
texture, or similar characteristics are required to be selected from manufacturer's
product line. Architect will return submittal with options selected.

Samples for Verification: Submit full-size units or samples of size indicated, prepared
from same material to be used for the Work, cured and finished in manner specified, and
physically identical with material or product proposed for use, and that show full range of
color and texture variations expected. Samples include, but are not limited to, the
following: partial sections of manufactured or fabricated components; small cuts or
containers of materials; complete units of repetitively used materials; swatches showing
color, texture, and pattern; color range sets; and components used for independent testing
and inspection.

a. Number of Samples: Submit 3 sets of samples. Architect will retain 2 sample sets;
remainder will be returned. Mark up and retain 1 returned sample set as a project
record sample.

1) Submit a single sample where assembly details, workmanship, fabrication
techniques, connections, operation, and other similar characteristics are to
be demonstrated.

2) If variation in color, pattern, texture, or other characteristic is inherent in
material or product represented by a sample, submit at least 3 sets of paired
units that show approximate limits of variations.

D.  Product Schedule: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended location. Include the
following information in tabular form:

1. Type of product. Include unique identifier for each product indicated in the Contract
Documents or assigned by Contractor if none is indicated.
2. Manufacturer and product name, and model number if applicable.
3. Number and name of room or space.
4. Location within room or space.
E. Qualification Data: Prepare written information that demonstrates capabilities and experience of

firm or person. Include lists of completed projects with project names and addresses, contact
information of architects and owners, and other information specified.

F. Design Data: Prepare and submit written and graphic information indicating compliance with
indicated performance and design criteria in individual Specification Sections. Include list of
assumptions and summary of loads. Include load diagrams if applicable. Provide name and
version of software, if any, used for calculations. Number each page of submittal.
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G. Certificates:

1.

Certificates and Certifications Submittals: Submit a statement that includes signature of
entity responsible for preparing certification. Certificates and certifications shall be
signed by an officer or other individual authorized to sign documents on behalf of that
entity. Provide a notarized signature where indicated.

Installer Certificates: Submit written statements on manufacturer's letterhead, certifying
that Installer complies with requirements in the Contract Documents and, where required,
is authorized by manufacturer for this specific Project.

Manufacturer Certificates: Submit written statements on manufacturer's letterhead,
certifying that manufacturer complies with requirements in the Contract Documents.
Include evidence of manufacturing experience where required.

Material Certificates: Submit written statements on manufacturer's letterhead, certifying
that material complies with requirements in the Contract Documents.

Product Certificates: Submit written statements on manufacturer's letterhead, certifying
that product complies with requirements in the Contract Documents.

Welding Certificates: Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents. Submit record of AWS
B2.1/B2.1M on AWS forms. Include names of firms and personnel certified.

H.  Test and Research Reports:

1.

Compatibility Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of compatibility tests
performed before installation of product. Include written recommendations for substrate
preparation and primers required.

Field Test Reports: Submit written reports indicating and interpreting results of field tests
performed either during installation of product or after product is installed in its final
location, for compliance with requirements in the Contract Documents.

Material Test Reports: Submit reports written by a qualified testing agency, on testing
agency's standard form, indicating and interpreting test results of material for compliance
with requirements in the Contract Documents.

Preconstruction Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of tests performed
before installation of product, for compliance with performance requirements in the
Contract Documents.

Product Test Reports: Submit written reports indicating that current product produced by
manufacturer complies with requirements in the Contract Documents. Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing
agency, or on comprehensive tests performed by a qualified testing agency.

Research Reports: Submit written evidence, from a model code organization acceptable
to authorities having jurisdiction, that product complies with building code in effect for
Project. Include the following information:

Name of evaluation organization.
Date of evaluation.

Time period when report is in effect.
Product and manufacturers' names.
Description of product.

oo o
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1.7

1.8

1.9

f. Test procedures and results.
g. Limitations of use.

DELEGATED DESIGN SERVICES

Performance and Design Criteria: Where professional design services or certifications by a
design professional are specifically required of Contractor by the Contract Documents, provide
products and systems complying with specific performance and design criteria indicated.

L. If criteria indicated are insufficient to perform services or certification required, submit a
written request for additional information to Architect.

Delegated Design Services Certification: In addition to Shop Drawings, Product Data, and other
required submittals, submit digitally signed PDF file and 3 paper copies of certificate, signed
and sealed by the responsible design professional, for each product and system specifically
assigned to Contractor to be designed or certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria in the
Contract Documents. Include list of codes, loads, and other factors used in performing
these services.

CONTRACTOR'S REVIEW

Action Submittals and Informational Submittals: Review each submittal and check for
coordination with other Work of the Contract and for compliance with the Contract Documents.
Note corrections and field dimensions. Mark with approval stamp before submitting to
Architect.

Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform
approval stamp. Include name of reviewer, date of Contractor's approval, and statement
certifying that submittal has been reviewed, checked, and approved for compliance with the
Contract Documents.

1. Architect will not review submittals received from Contractor that do not have
Contractor's review and approval.

ARCHITECT'S AND CONSTRUCTION MANAGER'S REVIEW

Action Submittals: Architect and Construction Manager will review each submittal, indicate
corrections or revisions required, and return.

1. PDF Submittals: Architect and Construction Manager will indicate, via markup on each
submittal, the appropriate action.

2. Submittals by Web-Based Project Management Software: Architect and Construction
Manager will indicate, on Project management software website, the appropriate action.

18225R21001
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B.  Informational Submittals: Architect and Construction Manager will review each submittal and
will not return it, or will return it if it does not comply with requirements. Architect and
Construction Manager will forward each submittal to appropriate party.

C.  Partial submittals prepared for a portion of the Work will be reviewed when use of partial
submittals has received prior approval from Architect and Construction Manager.

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned
for resubmittal without review.

E.  Architect and Construction Manager will return without review submittals received from
sources other than Contractor.

F. Submittals not required by the Contract Documents will be returned by Architect without
action.
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013300
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SECTION 014000 - QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for quality assurance and quality
control.

Testing and inspection services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.

1. Specific quality-assurance and quality-control requirements for individual work results
are specified in their respective Specification Sections. Requirements in individual
Sections may also cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and quality-control procedures that facilitate compliance with the Contract
Document requirements.

3. Requirements for Contractor to provide quality-assurance and quality-control services
required by Architect, Owner, Commissioning Authority, or authorities having
jurisdiction are not limited by provisions of this Section.

Related Requirements: Section 012100 “Allowances” for testing and inspection allowances.

DEFINITIONS

Experienced: When used with an entity or individual, "experienced," unless otherwise further
described, means having successfully completed a minimum of 5 previous projects similar in
nature, size, and extent to this Project; being familiar with special requirements indicated; and
having complied with requirements of authorities having jurisdiction.

Field Quality-Control Tests and Inspections: Tests and inspections that are performed on-site
for installation of the Work and for completed Work.

Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an

employee, subcontractor, or sub-subcontractor, to perform a particular construction operation,
including installation, erection, application, assembly, and similar operations.
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1.4

L. Use of trade-specific terminology in referring to a Work result does not require that
certain construction activities specified apply exclusively to specific trade(s).

Mockups: Physical assemblies of portions of the Work constructed to establish the standard by
which the Work will be judged. Mockups are not Samples.

L. Mockups are used for 1 or more of the following:
a. Verify selections made under Sample submittals.
b. Demonstrate aesthetic effects.
c. Demonstrate the qualities of products and workmanship.
d. Demonstrate successful installation of interfaces between components and
systems.
2. Product Mockups: Mockups that may include multiple products, materials, or systems
specified in a single Section.
3. In-Place Mockups: Mockups constructed on-site in their actual final location as part of

permanent construction.

Product Tests: Tests and inspections that are performed by a nationally recognized testing
laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to
NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency
qualified to conduct product testing and acceptable to authorities having jurisdiction, to
establish product performance and compliance with specified requirements.

Source Quality-Control Tests and Inspections: Tests and inspections that are performed at the
source (e.g., plant, mill, factory, or shop).

Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term
"testing laboratory" has the same meaning as the term "testing agency."

Quality-Assurance Services: Activities, actions, and procedures performed before and during
execution of the Work, to guard against defects and deficiencies and substantiate that proposed
construction will comply with requirements.

Quality-Control Services: Tests, inspections, procedures, and related actions during and after
execution of the Work, to evaluate that actual products incorporated into the Work and
completed construction comply with requirements. Contractor's quality-control services do not
include contract administration activities performed by Architect or Construction Manager.

DELEGATED DESIGN SERVICES

Performance and Design Criteria: Where professional design services or certifications by a
design professional are specifically required of Contractor by the Contract Documents, provide
products and systems complying with specific performance and design criteria indicated.

1. If criteria indicated are not sufficient to perform services or certification required, submit
a written request for additional information to Architect.

18225R21001
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1.5

1.6

1.7

Delegated Design Services Statement: Submit a statement signed and sealed by the responsible
design professional, for each product and system specifically assigned to Contractor to be
designed or certified by a design professional, indicating that the products and systems are in
compliance with performance and design criteria indicated. Include list of codes, loads, and
other factors used in performing these services.

CONFLICTING REQUIREMENTS

Conflicting Standards and Other Requirements: If compliance with 2 or more standards or
requirements is specified and the standards or requirements establish different or conflicting
requirements for minimum quantities or quality levels, inform the Architect regarding the
conflict and obtain clarification prior to proceeding with the Work. Refer conflicting
requirements that are different, but apparently equal, to Architect for clarification before
proceeding.

Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is the
minimum provided or performed. The actual installation may comply exactly with the minimum
quantity or quality specified, or it may exceed the minimum within reasonable limits. To
comply with these requirements, indicated numeric values are minimum or maximum, as
appropriate, for the context of requirements. Refer uncertainties to Architect for a decision
before proceeding.

ACTION SUBMITTALS

Mockup Shop Drawings:

1. Include plans, sections, elevations, and details, indicating materials and size of mockup
construction.

2. Indicate manufacturer and model number of individual components.

3. Provide axonometric drawings for conditions difficult to illustrate in 2 dimensions.

INFORMATIONAL SUBMITTALS

Contractor's Quality-Control Plan: For quality-assurance and quality-control activities and
responsibilities.

Qualification Data: For Contractor's quality-control personnel.
Contractor's Statement of Responsibility: When required by authorities having jurisdiction,

submit copy of written statement of responsibility submitted to authorities having jurisdiction
before starting work on the following systems:

1. Seismic-force-resisting system, designated seismic system, or component listed in the
Statement of Special Inspections.
2. Primary wind-force-resisting system or a wind-resisting component listed in the

Statement of Special Inspections.
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D.  Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to
demonstrate their capabilities and experience. Include proof of qualifications in the form of a
recent report on the inspection of the testing agency by a recognized authority.

E. Schedule of Tests and Inspections: Prepare in tabular form and include the following:

1. Specification Section number and title.

2. Entity responsible for performing tests and inspections.
3. Description of test and inspection.

4. Identification of applicable standards.

5. Identification of test and inspection methods.

6. Number of tests and inspections required.

7. Time schedule or time span for tests and inspections.

8. Requirements for obtaining samples.

9. Unique characteristics of each quality-control service.

F. Reports: Prepare and submit certified written reports and documents as specified.

G. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses,
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee
payments, judgments, correspondence, records, and similar documents established for
compliance with standards and regulations bearing on performance of the Work.

1.8 CONTRACTOR'S QUALITY-CONTROL PLAN

A.  Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice to Proceed,
and not less than 5 days prior to preconstruction conference. Submit in format acceptable to
Architect. Identify personnel, procedures, controls, instructions, tests, records, and forms to be
used to carry out Contractor's quality-assurance and quality-control responsibilities and to
coordinate Owner's quality-assurance and quality-control activities. Coordinate with
Contractor's Construction Schedule.

B.  Quality-Control Personnel Qualifications: Engage qualified personnel trained and experienced
in managing and executing quality-assurance and quality-control procedures similar in nature
and extent to those required for Project.

1. Project quality-control manager may also serve as Project superintendent.

C.  Submittal Procedure: Describe procedures for ensuring compliance with requirements through
review and management of submittal process. Indicate qualifications of personnel responsible
for submittal review.

D.  Testing and Inspection: In quality-control plan, include a comprehensive schedule of Work
requiring testing or inspection, including the following:

1. Contractor-performed tests and inspections, including subcontractor-performed tests and
inspections. Include required tests and inspections and Contractor-elected tests and
18225R21001

014000 - 4 QUALITY REQUIREMENTS



City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

inspections. Distinguish source quality-control tests and inspections from field quality-
control tests and inspections.

2. Special inspections required by authorities having jurisdiction and indicated on the
Statement of Special Inspections.
3. Owner-performed tests and inspections indicated in the Contract Documents, including

tests and inspections indicated to be performed by Commissioning Authority.

E.  Continuous Inspection of Workmanship: Describe process for continuous inspection during
construction to identify and correct deficiencies in workmanship in addition to testing and
inspection specified. Indicate types of corrective actions to be required to bring the Work into
compliance with standards of workmanship established by Contract requirements and approved
mockups.

F. Monitoring and Documentation: Maintain testing and inspection reports, including log of
approved and rejected results. Include Work Architect has indicated as nonconforming or
defective. Indicate corrective actions taken to bring nonconforming Work into compliance with
requirements. Comply with requirements of authorities having jurisdiction.

1.9 REPORTS AND DOCUMENTS

A.  Test and Inspection Reports: Prepare and submit certified written reports specified in other
Sections. Include the following:

Date of issue.

Project title and number.

Name, address, telephone number, and email address of testing agency.

Dates and locations of samples and tests or inspections.

Names of individuals making tests and inspections.

Description of the Work and test and inspection method.

Identification of product and Specification Section.

Complete test or inspection data.

Test and inspection results and an interpretation of test results.

0. Record of temperature and weather conditions at time of sample-taking and testing and
inspection.

11. Comments or professional opinion on whether tested or inspected Work complies with

the Contract Document requirements.
12.  Name and signature of laboratory inspector.
13.  Recommendations on retesting and reinspecting.

N S Aol e

B.  Manufacturer's Technical Representative's Field Reports: Prepare written information
documenting manufacturer's technical representative's tests and inspections specified in other
Sections. Include the following:

1. Name, address, telephone number, and email address of technical representative making
report.
2. Statement on condition of substrates and their acceptability for installation of product.
3. Statement that products at Project site comply with requirements.
18225R21001
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1.10

4. Summary of installation procedures being followed, whether they comply with
requirements and, if not, what corrective action was taken.

5. Results of operational and other tests and a statement of whether observed performance
complies with requirements.

6. Statement of whether conditions, products, and installation will affect warranty.

7. Other required items indicated in individual Specification Sections.

Factory-Authorized Service Representative's Reports: Prepare written information documenting
manufacturer's factory-authorized service representative's tests and inspections specified in
other Sections. Include the following:

1. Name, address, telephone number, and email address of factory-authorized service
representative making report.

2. Statement that equipment complies with requirements.

Results of operational and other tests and a statement of whether observed performance

complies with requirements.

4. Statement of whether conditions, products, and installation will affect warranty.

5. Other required items indicated in individual Specification Sections.

W

QUALITY ASSURANCE

Qualifications paragraphs in this article establish the minimum qualification levels required;
individual Specification Sections specify additional requirements.

Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar
to those indicated for this Project and with a record of successful in-service performance, as
well as sufficient production capacity to produce required units. As applicable, procure products
from manufacturers able to meet qualification requirements, warranty requirements, and
technical or factory-authorized service representative requirements.

Fabricator Qualifications: A firm experienced in producing products similar to those indicated
for this Project and with a record of successful in-service performance, as well as sufficient
production capacity to produce required units.

Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or
assembling work similar in material, design, and extent to that indicated for this Project, whose
work has resulted in construction with a record of successful in-service performance.

Professional Engineer Qualifications: A professional engineer who is legally qualified to
practice in jurisdiction where Project is located and who is experienced in providing
engineering services of the kind indicated. Engineering services are defined as those performed
for installations of the system, assembly, or product that is similar in material, design, and
extent to those indicated for this Project.

Testing and Inspecting Agency Qualifications: An NRTL, an NVLAP, or an independent
agency with the experience and capability to conduct testing and inspection indicated, as
documented in accordance with ASTM E329, and with additional qualifications specified in
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individual Sections; and, where required by authorities having jurisdiction, that is acceptable to
authorities.

Manufacturer's Technical Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to observe and inspect installation
of manufacturer's products that are similar in material, design, and extent to those indicated for
this Project.

Factory-Authorized Service Representative Qualifications: An authorized representative of
manufacturer who is trained and approved by manufacturer to inspect, demonstrate, repair, and
perform service on installations of manufacturer's products that are similar in material, design,
and extent to those indicated for this Project.

Mockups: Before installing portions of the Work requiring mockups, build mockups for each
form of construction and finish required to comply with the following requirements, using
materials indicated for the completed Work:

1. Build mockups of size indicated.

2. Build mockups in location indicated or, if not indicated, as directed by Architect.

3. Notify Architect 7 days in advance of dates and times when mockups will be constructed.

4. Employ supervisory personnel who will oversee mockup construction. Employ workers
who will be employed to perform same tasks during the construction at Project.

5. Demonstrate the proposed range of aesthetic effects and workmanship.

6. Obtain Architect’s approval of mockups before starting corresponding Work, fabrication,
or construction.

a. Allow 7 days for initial review and each re-review of each mockup.

7. Promptly correct unsatisfactory conditions noted by Architect’s preliminary review, to
the satisfaction of the Architect, before completion of final mockup.

8. Approval of mockups by the Architect does not constitute approval of deviations from

the Contract Documents contained in mockups unless Architect specifically approves
such deviations in writing.

9. Maintain mockups during construction in an undisturbed condition as a standard for
judging the completed Work.

10.  Demolish and remove mockups when directed unless otherwise indicated.

QUALITY CONTROL

Owner Responsibilities: Where quality-control services are indicated as Owner's responsibility,
Owner will engage a qualified testing agency to perform these services.

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing
agencies engaged and a description of types of testing and inspection they are engaged to
perform.

2. Payment for these services will be made from testing and inspection allowances as

authorized by Change Orders.
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3. Costs for retesting and reinspecting construction that replaces or is necessitated by Work
that failed to comply with the Contract Documents will be charged to Contractor, and the
Contract Sum will be adjusted by Change Order.

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are
Contractor's responsibility. Perform additional quality-control activities, whether specified or
not, to verify and document that the Work complies with requirements.

L. Unless otherwise indicated, provide quality-control services specified and those required
by authorities having jurisdiction. Perform quality-control services required of Contractor
by authorities having jurisdiction, whether specified or not.

2. Engage a qualified testing agency to perform quality-control services.

a. Contractor will not employ same entity engaged by Owner, unless agreed to in
writing by Owner.

3. Notify testing agencies at least 24 hours in advance of time when Work that requires
testing or inspection will be performed.

4. Where quality-control services are indicated as Contractor's responsibility, submit a
certified written report, in duplicate, of each quality-control service.

5. Testing and inspection requested by Contractor and not required by the Contract
Documents are Contractor's responsibility.

6. Submit additional copies of each written report directly to authorities having jurisdiction

when they so direct.

C.  Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and reinspecting, for
construction that replaced Work that failed to comply with the Contract Documents.

D.  Testing Agency Responsibilities: Cooperate with Architect, Commissioning Authority,
Construction Manager, and Contractor in performance of duties. Provide qualified personnel to
perform required tests and inspections.

1. Notify Architect, Commissioning Authority, Construction Manager, and Contractor
promptly of irregularities or deficiencies observed in the Work during performance of its
services.

2. Determine the locations from which test samples will be taken and in which in-situ tests
are conducted.

3. Conduct and interpret tests and inspections, and state in each report whether tested and
inspected Work complies with or deviates from requirements.

4. Submit a certified written report, in duplicate, of each test, inspection, and similar
quality-control service through Contractor.

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve
or accept any portion of the Work.

6. Do not perform duties of Contractor.

E. Manufacturer's Field Services: Where indicated, engage a factory-authorized service

representative to inspect field-assembled components and equipment installation, including

18225R21001
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service connections. Report results in writing as specified in Section 013300 "Submittal
Procedures."

F. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical
representative to observe and inspect the Work. Manufacturer's technical representative's
services include participation in preinstallation conferences, examination of substrates and
conditions, verification of materials, observation of Installer activities, inspection of completed
portions of the Work, and submittal of written reports.

G. Contractor's Associated Requirements and Services: Cooperate with agencies and
representatives performing required tests, inspections, and similar quality-control services, and
provide reasonable auxiliary services as requested. Notify agency sufficiently in advance of
operations to permit assignment of personnel. Provide the following:

1. Access to the Work.

2. Incidental labor and facilities necessary to facilitate tests and inspections.

3. Adequate quantities of representative samples of materials that require testing and
inspection. Assist agency in obtaining samples.

4. Facilities for storage and field curing of test samples.

5. Delivery of samples to testing agencies.

6. Preliminary design mix proposed for use for material mixes that require control by testing
agency.

7. Security and protection for samples and for testing and inspection equipment at Project
site.

H.  Coordination: Coordinate sequence of activities to accommodate required quality-assurance and

quality-control services with a minimum of delay and to avoid necessity of removing and
replacing construction to accommodate testing and inspection.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

L Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-
control services required by the Contract Documents as a component of Contractor's quality-
control plan. Coordinate and submit concurrently with Contractor's Construction Schedule.
Update and submit with each Application for Payment.

1. Schedule Contents: Include tests, inspections, and quality-control services, including
Contractor- and Owner-retained services, commissioning activities, and other Project-
required services paid for by other entities.

2. Distribution: Distribute schedule to Owner, Architect, Commissioning Authority,
Construction Manager, testing agencies, and each party involved in performance of
portions of the Work where tests and inspections are required.

18225R21001
QUALITY REQUIREMENTS 014000 - 9



City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

1.12

A.

SPECIAL TESTS AND INSPECTIONS

Special Tests and Inspections: Owner will engage a qualified testing agency to conduct special
tests and inspections required by authorities having jurisdiction as the responsibility of Owner,
as indicated in the Statement of Special Inspections attached to this Section, and as follows:

1. Notifying Architect, Commissioning Authority, and Contractor promptly of irregularities
and deficiencies observed in the Work during performance of its services.
2. Submitting a certified written report of each test, inspection, and similar quality-control

service to Architect and Commissioning Authority, with copy to Contractor and to
authorities having jurisdiction.

3. Submitting a final report of special tests and inspections at Substantial Completion,
which includes a list of unresolved deficiencies.

4. Interpreting tests and inspections, and stating in each report whether tested and inspected
Work complies with or deviates from the Contract Documents.

5. Retesting and reinspecting corrected Work.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 TEST AND INSPECTION LOG

A.  Testand Inspection Log: Prepare a record of tests and inspections. Include the following:

1. Date test or inspection was conducted.

2. Description of the Work tested or inspected.

3. Date test or inspection results were transmitted to Architect.

4. Identification of testing agency or special inspector conducting test or inspection.

B.  Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and
inspection log for Architect's, Commissioning Authority's and authorities' having jurisdiction
reference during normal working hours.

1. Submit log at Project closeout as part of Project Record Documents.

32 REPAIR AND PROTECTION

A.  General: On completion of testing, inspection, sample-taking, and similar services, repair
damaged construction and restore substrates and finishes.

1. Provide materials and comply with installation requirements specified in other
Specification Sections or matching existing substrates and finishes. Restore patched areas
and extend restoration into adjoining areas with durable seams that are as invisible as

18225R21001
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possible. Comply with the Contract Document requirements for cutting and patching in
Section 017300 "Execution."
B.  Protect construction exposed by or for quality-control service activities.

C. Repair and protection are Contractor's responsibility, regardless of the assignment of
responsibility for quality-control services.

END OF SECTION 014000

18225R21001
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STATEMENT OF SPECIAL INSPECTION

In accordance with Section 1704 of the International Building Code (IBC), the owner, or the registered
design professional in responsible charge acting as the owner’s agent, is required to hire an independent

testing/inspection agency to perform required special inspections.

Project information:

Risk category: IV

Seismic design category: B
Wind exposure: C

Storm shelter wind exposure: B

A. Owner Responsibilities

1.

The owner shall fund special inspection services. The owner is responsible for seeing that these
requirements are met.

B. Registered Design Professional Responsibilities

1.

The registered design professional in responsible charge (engineer, or architect), shall include
special inspection requirements and specifications on the plans.

Provide structural observation Per IBC Section 1704.6 requirements and specifications on the
plans.

Prepare the Statement of Special Inspections in accordance with IBC section 1704.2.3 and
identify Structural Testing for Seismic Resistance per IBC section 1708 (when required). The
statement of special inspections shall identify items fabricated on the premises of an approved
fabricator where special inspections are not required by section 1704.2.1.

Review the special inspection reports and provide corrective action for work that may not
conform to the approved plans.

C. Contractor’s Responsibilities

1.

Notify the agency. The contractor is responsible for notifying the inspection agency in sufficient
time for scheduling personnel to perform required inspections.

Written statement of responsibility.

Provide access to city approved plans. The approved plans shall be readily accessible at the job
site.

Provide access to work. The contractor shall provide reasonable access to all work requiring
special inspection.

Retaining special inspection reports at the job site. The contractor is also responsible for
retaining at the job site all special inspection records submitted by the special inspector, and
providing these records for review by the Building Division’s inspector upon request.

Notify Building Division of special inspections prior to scheduled inspection time.



7.

Provide a copy of special inspector’s credentials when requested by the jurisdiction.

D. Duties of the Special Inspector

1.

Provide city permitting office with engagement letter and scope of work. The inspecting agency
shall immediately upon hire furnish the permitting office with a detailed scope of work
indicating what inspections and tests shall be conducted and whether they will be periodic or
continuous.

Observe the work. The inspector shall observe the work for compliance with the jurisdiction
approved plans, specifications, and applicable provisions of the IBC. The architect/engineer’s
reviewed shop drawings, and/or placement drawings, may be used only as an aid to inspections.

e Continuous Special Inspection — The full-time observation of work requiring special
inspection by an approved special inspector who is present in the area where the work
is being performed.

e Periodic Special Inspection — The part-time or intermittent observation of work requiring
special inspection by an approved special inspector who is present in the area where the
work is being performed and at the completion of the work.

Report non-conforming items. The inspector shall bring non-conforming items to the immediate
attention of the contractor and note all such items in the daily report. If any item is not resolved
in a timely manner and is about to be incorporated in the work, the special inspector shall
immediately notify the engineer or architect of record. Where an appropriate action is not taken
by either the contractor or the engineer or architect of record to correct the non-conforming
item(s), the special inspector shall immediately notify the Building Division.

Furnish daily reports. The special inspector shall complete a daily report for each day’s
inspections. The daily reports shall remain at the job site with the contractor for the Building
Division’s inspector. The reports shall include the following:

e Name of special inspector.

e Description of the inspections, with locations and tests performed.

e Listing any non-conforming items.

e Include how items were resolved or unresolved.

e List any changes or corrections to non-conforming issues authorized by the engineer,
architect, or Building Division’s inspectors.

Furnish weekly reports. The inspection agency shall furnish weekly reports of the tests and
inspections performed directly to the Building Division, project engineer, architect, and/or
others as designated.

Furnish final report. The inspection agency shall submit a final signed report to the Building
Division stating that all items requiring special inspections and testing were fulfilled, all
discrepancies were corrected or resolved, and all work requiring special inspections is in
conformance with the approved design drawings and specifications. Any items unresolved or
discrepancies in coverage (i.e., missed inspections, periodic inspections when continuous was
required, etc.) shall be specifically itemized in this report.

Reference specifications. The inspection agency shall have access to the latest specifications and
be familiar with the requirements set forth in the various sections. The agency shall notify the
design professionals regarding any discrepancies between inspection or testing requirements
between the drawings, specifications, governing code documents or testing standards.



E. Jurisdiction
The jurisdiction will review the implementation of Structural Tests and Special Inspection requirements.

1. Review special inspections. The Building Division shall review all special inspectors and special
inspection requirements found in IBC Chapter 17.

2. Monitor special inspections. Work requiring special inspections, and the performance of special
inspectors, may be monitored by the Building Division’s inspector. The Building Division’s
approval must be obtained prior to placement of concrete or other similar activities in addition
to that of the special inspector.

3. Issue Certificate of Occupancy. The Building Division will only issue a Certificate of Occupancy
after all special inspection reports and the final special inspection report, have been submitted
and accepted.



SPECIAL INSPECTIONS REQUIRED
A. Special inspections not listed in IBC Chapter 17
Per ICC-500 2020 §110, special inspections shall take place under the following conditions:

e Construction materials and systems that are alternatives to traditional materials and systems
prescribed by the IBC.

e Unusual design and construction applications

e Anchors post-installed in hardened concrete and masonry, where used for anchorage of storm
shelter components forming a part of the storm shelter enclosure or for the anchorage of the
storm shelter structure to foundations shall be in accordance with ICC-500 section 110.1.2.1

B. Special inspections per 2018-IBC Chapter 17

Summary:
o
[aa]
S
S
SECTION TYPE AND EXTENT E NOTES
1705.1.1 Special cases O
1705.2 Steel construction
1705.3 Concrete construction
1705.4 Masonry construction
1705.5 Wood construction O
1705.6 Soils
1705.7 Driven deep foundations O
1705.8 Cast-in-place deep foundations O
1705.9 Helical pile foundations ]
1705.10 Fabricated items ]
1705.11 Special inspections for wind resistance
1705.12 Special inspections for seismic resistance O
1705.13 Testing for seismic resistance ]
1705.14 Sprayed fire-resistant materials O
1705.15 Mastic and intumescent fire-resistant coatings 1 | PerAWCI 12-B
1705.16 Exterior insulation and finish system (EIFS) §1705.6.1
1705.17 Fire-resistant penetrations and joints ASTM E2174/ E2393
1705.18 Special inspection for smoke control




§1705.2 — Steel Construction

NOTES
TYPE
Structural steel

11| CONTINUOUS
[(1|/[J| PERIODIC

Cold-formed steel deck

Open-web steel joists girders (installation)

End connections — welding or bolted

Bridging — horizontal or diagonal

Standard bridging

oo
XX LX

Bridging that differs from the SJI specifications

$1705.3 — Concrete construction
Exception: Special inspections and tests shall not be required for:

1. Isolated spread concrete footings of buildings three stories or less above grade plane that are
fully supported on earth or rock.

2. Continuous concrete footings supporting walls of buildings three stories or less above grade
plane that are fully supported on earth or rock where:

a. The footings support walls of light-frame construction.

b. The footings are designed in accordance with Table 1809.7.

c. The structural design of the footing is based on a specified compressive strength, f'c; not
more than 2,500 pounds per square inch (psi) (17.2 MPa), regardless of the compressive
strength specified in the approved construction documents or used in the footing
construction.

3. Nonstructural concrete slabs supported directly on the ground, including prestressed slabs on
grade, where the effective prestress in the concrete is less than 150 psi (1.03 MPa).

4. Concrete foundation walls constructed in accordance with IBC Table 1807.1.6.2.

5. Concrete patios, driveways, and sidewalks, on grade.

(%]
oo
o
2 o
= [a)
E o
% @
w
TYPE ) a | NOTES
Welding of reinforcing bars ]
Inspect reinforcement, including prestressing tendons and verify ]
placement
Reinforcing bar welding:
Verify weldability of reinforcing bars other than ASTM A706 O
Inspect single-pass fillet welds, maximum 5/16” ]
Inspect all other welds ]
Inspect anchors cast in concrete Ol




Inspect anchors post-installed in hardened concrete members:

Adhesive anchors installed in horizontally or upwardly inclined O
orientations to resist sustained tension loads
Other mechanical and adhesive anchors O
Verify use of required design mix O
Prior to concrete placement, fabricate specimens for strength tests, O
perform slump and air content tests, and determine the temperature
of the concrete
Inspect concrete and shotcrete placement for proper application O
techniques
Verify maintenance of specified curing temperature and techniques
Inspect prestressed concrete for:
Application of prestressing forces O
Grouting of bonded prestressing tendons O
Inspect erection of precast concrete members ]
Verify in-situ concrete strength, prior to stressing of tendons in post- O
tensioned concrete and prior to removal of shores and forms from
beams and structural slabs
Inspect formwork for shape, location and dimensions of the concrete O
member being formed
Material tests
$1705.4 — Masonry construction
(%]
oo
(@)
2 Q
= a
E o
% o
w
TYPE O a | NOTES
Empirically designed masonry, glass unit masonry or masonry veneer O In accordance with TMS
designed in accordance with IBC section 2109 or chapted 14, where 602, Level 2
they are part of a structure classified as Risk Category IV
Vertical masonry foundation elements O
§1705.6 — Soils n
D
o
2 o
z | &2
= (@]
(ZD o
w
TYPE o o | NOTES
Verify materials below shallow foundations are adequate to achieve O
the design bearing capacity
Verify excavations are extended to proper depth and have reached O
proper material
Perform classification and testing of compacted fill materials O
Verify use of proper materials, densities, and lift thickness during O

placement and compaction of compacted fill




Prior to placement of compacted fill, inspect subgrade and verify that O
site has been prepared properly

§1705.10 — Fabricated items

Special inspections on fabricated items shall be performed in accordance with IBC section 1704.2.5

$1705.11 Special inspections for wind resistance 0
D
(@)
2 o
= a
E o
(ZD o
w
TYPE o o | NOTES
Structural wood ]
Cold-formed steel light-frame construction O
Wind-resisting components:
Roof covering, roof deck and roof framing connections O
Exterior wall covering and wall connections to roof and floor O
diaphragms and framing
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes requirements for temporary utilities, support facilities, and security and
protection facilities.

Related Requirements: Section 011000 “Summary” for work restrictions and limitations on
utility interruptions.

USE CHARGES

Installation, removal, and use charges for temporary facilities shall be included in the Contract
Sum unless otherwise indicated. Allow other entities engaged in the Project to use temporary
services and facilities without cost, including, but not limited to, Architect, testing agencies, and
authorities having jurisdiction.

Sewer Service: Owner will pay sewer-service use charges for sewer usage by all entities for
construction operations.

Water Service: Owner will pay water-service use charges for water used by all entities for
construction operations.

Electric Power Service: Owner will pay electric-power-service use charges for electricity used
by all entities for construction operations.

INFORMATIONAL SUBMITTALS

Site Utilization Plan: Show temporary facilities, temporary utility lines and connections, staging
areas, construction site entrances, vehicle circulation, and parking areas for construction
personnel.

Implementation and Termination Schedule: Within 15 days of date established for

commencement of the Work, submit schedule indicating implementation and termination dates
of each temporary utility.

18225R21001
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C.  Project Identification and Temporary Signs: Show fabrication and installation details, including
plans, elevations, details, layouts, typestyles, graphic elements, and message content.

D.  Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having
jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention
program.

E. Moisture- and Mold-Protection Plan: Describe procedures and controls for protecting materials
and construction from water absorption and damage and mold. Describe delivery, handling,
storage, installation, and protection provisions for materials subject to water absorption or water
damage.

1. Indicate procedures for discarding water-damaged materials, protocols for mitigating
water intrusion into completed Work, and requirements for replacing water-damaged
Work.

2. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials,
plastering, and terrazzo grinding, and describe plans for dealing with water from these
operations. Show procedures for verifying that wet construction has dried sufficiently to
permit installation of finish materials.

3. Indicate methods to be used to avoid trapping water in finished work.

F. Dust- and HVAC-Control Plan: Submit coordination drawing and narrative that indicates the
dust- and HVAC-control measures proposed for use, proposed locations, and proposed time
frame for their operation. Include the following:

1. Locations of dust-control partitions at each phase of work.

2. HVAC system isolation schematic drawing.

3. Location of proposed air-filtration system discharge.

4. Waste-handling procedures.

5. Other dust-control measures.

1.5 QUALITY ASSURANCE

A.  Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service. Install service to comply with NFPA 70.

B.  Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

C.  Accessible Temporary Egress: Comply with applicable provisions in the United States Access
Board's ADA-ABA Accessibility Guidelines and ICC/ANSI A117.1.

18225R21001
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PART 2 - PRODUCTS

2.1

2.2

23

A.

MATERIALS

Portable Chain-Link Fencing: Minimum 2-inch, 0.148-inch-thick, galvanized-steel, chain-link
fabric fencing; minimum 6 feet high with galvanized-steel pipe posts; minimum 2-3/8-inch-OD
line posts and 2-7/8-inch-OD corner and pull posts, with 1-5/8-inch-OD top and bottom rails.
Provide concrete or galvanized-steel bases for supporting posts.

Fencing Windscreen Privacy Screen: Polyester fabric scrim with grommets for attachment to
chain-link fence, sized to height of fence, in color selected by Architect from manufacturer's
standard colors.

TEMPORARY FACILITIES

Field Offices: Prefabricated or mobile units with serviceable finishes, temperature controls, and
foundations adequate for normal loading.

Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect, and
construction personnel office activities and to accommodate Project meetings specified in other
Division 01 Sections. Keep office clean and orderly. Furnish and equip offices as follows:

1. Furniture required for Project-site documents, including file cabinets, plan tables, plan
racks, and bookcases.
2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide

electrical power service and 120-V ac duplex receptacles, with no fewer than 1 receptacle
on each wall. Furnish room with conference table, chairs, and 4-foot-square tack and
marker boards.

3. Drinking water and private toilet.

4. Heating and cooling equipment necessary to maintain a uniform indoor temperature of
68 to 72 degrees F.

5. Lighting fixtures capable of maintaining average illumination of 20 fc at desk height.

Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate
materials and equipment for construction operations.

1. Store combustible materials apart from building.

EQUIPMENT

Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by
locations and classes of fire exposures.

HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented,
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.

18225R21001
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C.

L. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating
units is prohibited.

2. Heating, Cooling, and Dehumidifying Units: Listed and labeled for type of fuel being
consumed, by a qualified testing agency acceptable to authorities having jurisdiction, and
marked for intended location and application.

3. Permanent HVAC System: If Owner authorizes use of permanent HVAC system for
temporary use during construction, provide filter with MERV of 8 at each return-air grille
in system and remove at end of construction and clean HVAC system as required in
Section 017700 "Closeout Procedures."

Air-Filtration Units: Primary and secondary HEPA-filter-equipped portable units with 4-stage
filtration. Provide single switch for emergency shutoff. Configure to run continuously.

PART 3 - EXECUTION

3.1 TEMPORARY FACILITIES, GENERAL
A.  Conservation: Coordinate construction and use of temporary facilities with consideration given
to conservation of energy, water, and materials. Coordinate use of temporary utilities to
minimize waste.
3.2 INSTALLATION, GENERAL
A.  Locate facilities where they will serve Project adequately and result in minimum interference
with performance of the Work. Relocate and modify facilities as required by progress of the
Work.
1. Locate facilities to limit site disturbance as specified in Section 011000 "Summary."
B.  Provide each facility ready for use when needed to avoid delay. Do not remove until facilities
are no longer needed or are replaced by authorized use of completed permanent facilities.
33 TEMPORARY UTILITY INSTALLATION
A.  General: Install temporary service.
B.  Sewers and Drainage: Provide temporary utilities to remove effluent lawfully.
1. Connect temporary sewers to municipal system as directed by authorities having
jurisdiction.
C.  Water Service: Install water service and distribution piping in sizes and pressures adequate for
construction.
18225R21001
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D.  Sanitary Facilities: Provide temporary toilets, wash facilities, safety shower and eyewash
facilities, and drinking water for use of construction personnel. Comply with requirements of
authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures
and facilities.

E. Temporary Heating and Cooling: Provide temporary heating and cooling required by
construction activities for curing or drying of completed installations or for protecting installed
construction from adverse effects of low temperatures or high humidity. Select equipment that
will not have a harmful effect on completed installations or elements being installed.

1. Provide temporary dehumidification systems when required to reduce ambient and
substrate moisture levels to level required to allow installation or application of finishes
and their proper curing or drying.

F. Electric Power Service: Provide electric power service and distribution system of sufficient size,
capacity, and power characteristics required for construction operations.

1. Install electric power service overhead unless otherwise indicated.

G. Lighting: Provide temporary lighting with local switching that provides adequate illumination
for construction operations, observations, inspections, and traffic conditions.

1. Install and operate temporary lighting that fulfills security and protection requirements
without operating entire system.

H.  Telephone Service: Provide temporary telephone service in common-use facilities for use by all
construction personnel. Install Wi-Fi cell phone access equipment and 1 land-based telephone
line for each field office.

1. At each telephone, post a list of important telephone numbers.
a. Police and fire departments.
b. Ambulance service.
c. Contractor's home office.
d. Contractor's emergency after-hours telephone number.
e. Architect's office.
f. Construction Manager's home office.
g. Engineers' offices.
h. Owner's office.
1. Principal subcontractors' field and home offices.
L Electronic Communication Service: Provide secure Wi-Fi wireless connection to internet with

provisions for access by Architect and Owner.
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34 SUPPORT FACILITIES INSTALLATION

A.  Comply with the following:

1. Provide construction for temporary field offices, shops, and sheds located within
construction area or within 30 feet of building lines that is noncombustible in accordance
with ASTM E136. Comply with NFPA 241.

2. Maintain support facilities until Architect schedules Substantial Completion inspection.
Remove before Substantial Completion. Personnel remaining after Substantial
Completion will be permitted to use permanent facilities, under conditions acceptable to
Owner.

B.  Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas
adequate for construction operations. Locate temporary roads and paved areas as indicated on
Drawings.

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as
required to minimize dust.

C.  Temporary Use of Planned Permanent Roads and Paved Areas: Locate temporary roads and
paved areas in same location as permanent roads and paved areas. Construct and maintain
temporary roads and paved areas adequate for construction operations. Extend temporary roads
and paved areas, within construction limits indicated, as necessary for construction operations.
1. Coordinate elevations of temporary roads and paved areas with permanent roads and

paved areas.

2. Prepare subgrade and install subbase and base for temporary roads and paved areas in
accordance with new sitework.

3. Recondition base after temporary use, including removing contaminated material,
regrading, proofrolling, compacting, and testing.

4. Delay installation of final course of permanent hot-mix asphalt pavement until
immediately before Substantial Completion. Repair hot-mix asphalt base-course
pavement before installation of final course in accordance with Section 321216 "Asphalt
Paving."

D.  Traffic Controls: Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain, including curbs, pavement, and utilities.

2. Maintain access for fire-fighting equipment and access to fire hydrants.

E.  Parking: Provide temporary offsite parking areas for construction personnel.

F. Storage and Staging: Provide temporary offsite area or use designated areas of Project site for
storage and staging needs.

G.  Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction.
Maintain Project site, excavations, and construction free of water.
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3.5

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or
adjoining properties or endanger permanent Work or temporary facilities.
2. Remove snow and ice as required to minimize accumulations.

Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.

1. Identification Signs: Provide Project identification signs as indicated on Drawings.

2. Temporary Signs: Provide other signs as indicated and as required to inform public and
individuals seeking entrance to Project.
a. Provide temporary, directional signs for construction personnel and visitors.

3. Maintain and touch up signs, so they are legible at all times.

Waste Disposal Facilities: Comply with requirements specified in Section 017419
"Construction Waste Management and Disposal."

Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel.

1. Truck cranes and similar devices used for hoisting materials are considered "tools and
equipment” and not temporary facilities.

Temporary Elevator Use: Use of elevators in not permitted.

Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders
are not adequate.

Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be
permitted, provided stairs are protected and finishes restored to new condition at time of
Substantial Completion.

SECURITY AND PROTECTION FACILITIES INSTALLATION

Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and

other improvements at Project site and on adjacent properties, except those indicated to be

removed or altered. Repair damage to existing facilities.

1. Where access to adjacent properties is required in order to affect protection of existing
facilities, obtain written permission from adjacent property owner to access property for
that purpose.

Environmental Protection: Provide protection, operate temporary facilities, and conduct

construction as required to comply with environmental regulations and that minimize possible

air, waterway, and subsoil contamination or pollution or other undesirable effects.

1. Comply with work restrictions specified in Section 011000 "Summary."
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C. Temporary Erosion and Sedimentation Control: Comply with requirements of EPA
Construction General Permit or authorities having jurisdiction, whichever is more stringent.

D.  Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide
barriers in and around excavations and subgrade construction to prevent flooding by runoff of
stormwater from heavy rains.

E. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line
of trees to protect vegetation from damage from construction operations. Protect tree root
systems from damage, flooding, and erosion.

F. Pest Control: Engage pest-control service to recommend practices to minimize attraction and
harboring of rodents, roaches, and other pests and to perform extermination and control
procedures at regular intervals, so Project will be free of pests and their residues at Substantial
Completion. Perform control operations lawfully, using materials approved by authorities
having jurisdiction.

G.  Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure
fence in a manner that will prevent people from easily entering site except by entrance gates.

1. Extent of Fence: As required to enclose entire Project site or portion determined
sufficient to accommodate construction operations or as indicated on Drawings.
2. Maintain security by limiting number of keys and restricting distribution to authorized

personnel. Furnish 1 set of keys to Owner.

H.  Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft, and
similar violations of security. Lock entrances at end of each workday.

L Barricades, Warning Signs, and Lights: Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

J. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress
and completed, from exposure, foul weather, other construction operations, and similar
activities. Provide temporary weathertight enclosure for building exterior.

1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate
temporary enclosures.

K.  Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt
migration and to separate areas occupied by Owner and tenants from fumes and noise.

1. Construct dustproof partitions with 2 layers of 6-mil polyethylene sheet on each side.
Cover floor with 2 layers of 6-mil polyethylene sheet, extending sheets 18 inches up the
sidewalls. Overlap and tape full length of joints. Cover floor with fire-retardant-treated
plywood.
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a. Construct vestibule and airlock at each entrance through temporary partition with
not less than 48 inches between doors. Maintain water-dampened foot mats in
vestibule.

2. Seal joints and perimeter. Equip partitions with gasketed dustproof doors and security
locks where openings are required.
3. Protect air-handling equipment.
L. Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types

needed to protect against reasonably predictable and controllable fire losses. Comply with
NFPA 241; manage fire-prevention program.

1. Prohibit smoking in construction areas. Comply with additional limits on smoking
specified in other Sections.

2. Supervise welding operations, combustion-type temporary heating units, and similar
sources of fire ignition in accordance with requirements of authorities having jurisdiction.

3. Develop and supervise an overall fire-prevention and -protection program for personnel

at Project site. Review needs with local fire department and establish procedures to be
followed. Instruct personnel in methods and procedures. Post warnings and information.

3.6 MOISTURE AND MOLD CONTROL

A. Moisture and Mold Protection: Protect stored materials and installed Work in accordance with
Moisture and Mold Protection Plan.

B.  Exposed Construction Period: Before installation of weather barriers, when materials are subject
to wetting and exposure and to airborne mold spores, protect as follows:

Protect porous materials from water damage.

Protect stored and installed material from flowing or standing water.

Keep porous and organic materials from coming into prolonged contact with concrete.
Remove standing water from decks.

Keep deck openings covered or dammed.

A

C.  Partially Enclosed Construction Period: After installation of weather barriers but before full
enclosure and conditioning of building, when installed materials are still subject to infiltration
of moisture and ambient mold spores, protect as follows:

1. Do not load or install drywall or other porous materials or components, or items with
high organic content, into partially enclosed building.

Keep interior spaces reasonably clean and protected from water damage.

Periodically collect and remove waste containing cellulose or other organic matter.
Discard or replace water-damaged material.

Do not install material that is wet.

Discard and replace stored or installed material that begins to grow mold.

Perform work in a sequence that allows wet materials adequate time to dry before
enclosing the material in gypsum board or other interior finishes.

Nk
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D.  Controlled Construction Period: After completing and sealing of the building enclosure but
prior to the full operation of permanent HVAC systems, maintain as follows:

1. Control moisture and humidity inside building by maintaining effective dry-in conditions.

2. Use temporary or permanent HVAC system to control humidity within ranges specified
for installed and stored materials.

3. Comply with manufacturer's written instructions for temperature, relative humidity, and
exposure to water limits.

a. Hygroscopic materials that may support mold growth, including wood and
gypsum-based products, that become wet during the course of construction and
remain wet for 48 hours are considered defective and require replacing.

b. Measure moisture content of materials that have been exposed to moisture during
construction operations or after installation. Record readings beginning at time of
exposure and continuing daily for 48 hours. Identify materials containing moisture
levels higher than allowed. Report findings in writing to Architect.

c. Remove and replace materials that cannot be completely restored to their
manufactured moisture level within 48 hours.

3.7 OPERATION, TERMINATION, AND REMOVAL

A.  Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and
abuse, limit availability of temporary facilities to essential and intended uses.

B.  Maintenance: Maintain facilities in good operating condition until removal.

1. Maintain operation of temporary enclosures, heating, cooling, humidity control,
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated
results and to avoid possibility of damage.

C.  Temporary Facility Changeover: Do not change over from using temporary security and
protection facilities to permanent facilities until Substantial Completion.

D.  Termination and Removal: Remove each temporary facility when need for its service has ended,
when it has been replaced by authorized use of a permanent facility, or no later than Substantial
Completion. Complete or, if necessary, restore permanent construction that may have been
delayed because of interference with temporary facility. Repair damaged Work, clean exposed
surfaces, and replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of Contractor.
Owner reserves right to take possession of Project identification signs.

2. Remove temporary roads and paved areas not intended for or acceptable for integration
into permanent construction. Where area is intended for landscape development, remove
soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove
materials contaminated with road oil, asphalt and other petrochemical compounds, and
other substances that might impair growth of plant materials or lawns. Repair or replace
street paving, curbs, and sidewalks at temporary entrances, as required by authorities
having jurisdiction.
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3. At Substantial Completion, repair, renovate, and clean permanent facilities used during
construction period. Comply with final cleaning requirements specified in
Section 017700 "Closeout Procedures."

END OF SECTION 015000
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SECTION 016000 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for selection of products for use in
Project; product delivery, storage, and handling; manufacturers' standard warranties on
products; special warranties; and comparable products.

1.3 DEFINITIONS

A.  Products: Items obtained for incorporating into the Work, whether purchased for Project or
taken from previously purchased stock. The term "product" includes the terms "material,"
"equipment,” "system," and terms of similar intent.

1. Named Products: Items identified by manufacturer's product name, including make or
model number or other designation shown or listed in manufacturer's published product
literature that is current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another project or
facility. Salvaged items or items reused from other projects are not considered new
products. Items that are manufactured or fabricated to include recycled content materials
are considered new products, unless indicated otherwise.

3. Comparable Product: Product by named manufacturer that is demonstrated and approved
through the comparable product submittal process described in Part 2 "Comparable
Products" Article, to have the indicated qualities related to type, function, dimension, in-
service performance, physical properties, appearance, and other characteristics that equal
or exceed those of specified product.

B.  Basis-of-Design Product Specification: A specification in which a single manufacturer's product
is named and accompanied by the words "basis-of-design product,”" including make or model
number or other designation. Published attributes and characteristics of basis-of-design product
establish salient characteristics of products.

1. Evaluation of Comparable Products: In addition to the basis-of-design product
description, product attributes and characteristics may be listed to establish the significant
qualities related to type, function, in-service performance and physical properties, weight,
dimension, durability, visual characteristics, and other special features and requirements
for purposes of evaluating comparable products of additional manufacturers named in the
specification. Manufacturer's published attributes and characteristics of basis-of-design
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1.4

product also establish salient characteristics of products for purposes of evaluating
comparable products.

Subject to Compliance with Requirements: Where the phrase "Subject to compliance with
requirements" introduces a product selection procedure in an individual Specification Section,
provide products qualified under the specified product procedure. In the event that a named
product or product by a named manufacturer does not meet the other requirements of the
specifications, select another named product or product from another named manufacturer that
does meet the requirements of the specifications; submit a comparable product request or
substitution request, if applicable.

Comparable Product Request Submittal: An action submittal requesting consideration of a
comparable product, including the following information:

1. Identification of basis-of-design product or fabrication or installation method to be
replaced, including Specification Section number and title and Drawing numbers and
titles.

2. Data indicating compliance with the requirements specified in Part2 "Comparable

Products" Article.

Basis-of-Design Product Specification Submittal: An action submittal complying with
requirements in Section 013300 "Submittal Procedures."

Substitution: Refer to Section 012500 "Substitution Procedures" for definition and limitations
on substitutions.

QUALITY ASSURANCE

Compatibility of Options: If Contractor is given option of selecting between 2 or more products
for use on Project, select product compatible with products previously selected, even if

previously selected products were also options.

1. Resolution of Compatibility Disputes between Multiple Contractors:

a. Contractors are responsible for providing products and construction methods
compatible with products and construction methods of other contractors.
b. If a dispute arises between the multiple contractors over concurrently selectable

but incompatible products, Architect will determine which products shall be used.

Identification of Products: Except for required labels and operating data, do not attach or
imprint manufacturer or product names or trademarks on exposed surfaces of products or
equipment that will be exposed to view in occupied spaces or on the exterior.

1. Labels: Locate required product labels and stamps on a concealed surface, or, where
required for observation following installation, on a visually accessible surface that is not
conspicuous.
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Equipment Nameplates: Provide a permanent nameplate on each item of service- or
power-operated equipment. Locate on a visually accessible but inconspicuous surface.
Include information essential for operation, including the following:

a. Name of product and manufacturer.
b. Model and serial number.

c. Capacity.

d. Speed.

e. Ratings.

See individual identification Sections in Divisions 21, 22, 23, and 26 for additional
equipment identification requirements.

1.5 COORDINATION

A.  Modify or adjust affected work as necessary to integrate work of approved comparable products
and approved substitutions.

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING

A.  Deliver, store, and handle products, using means and methods that will prevent damage,
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written
instructions.

B.  Delivery and Handling:

1. Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items that
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original
sealed container or other packaging system, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing.

4. Inspect products on delivery to determine compliance with the Contract Documents and
that products are undamaged and properly protected.

C. Storage:

1. Provide a secure location and enclosure at Project site for storage of materials and
equipment.

2. Store products to allow for inspection and measurement of quantity or counting of units.

3. Store materials in a manner that will not endanger Project structure.

4. Store products that are subject to damage by the elements under cover in a weathertight

enclosure above ground, with ventilation adequate to prevent condensation and with
adequate protection from wind.
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A.

B.

C.

5. Protect foam plastic from exposure to sunlight, except to extent necessary for period of
installation and concealment.

6. Comply with product manufacturer's written instructions for temperature, humidity,
ventilation, and weather-protection requirements for storage.

7. Protect stored products from damage and liquids from freezing.

PRODUCT WARRANTIES

Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.

1. Manufacturer's Warranty: Written standard warranty form furnished by individual
manufacturer for a particular product and issued in the name of the Owner or endorsed by
manufacturer to Owner.

2. Special Warranty: Written warranty required by the Contract Documents to provide
specific rights for Owner and issued in the name of the Owner or endorsed by
manufacturer to Owner.

Special Warranties: Prepare a written document that contains appropriate terms and
identification, ready for execution.

1. Manufacturer's Standard Form: Modified to include Project-specific information and
properly executed.

2. Specified Form: When specified forms are included in the Project Manual, prepare a
written document, using indicated form properly executed.

3. See other Sections for specific content requirements and particular requirements for

submitting special warranties.

Submittal Time: Comply with requirements in Section 017700 "Closeout Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES
A.  General Product Requirements: Provide products that comply with the Contract Documents, are
undamaged and, unless otherwise indicated, are new at time of installation.

1. Provide products complete with accessories, trim, finish, fasteners, and other items
needed for a complete installation and indicated use and effect.

2. Standard Products: If available, and unless custom products or nonstandard options are
specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

3. Owner reserves the right to limit selection to products with warranties meeting
requirements of the Contract Documents.
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Where products are accompanied by the term "as selected," Architect will make
selection.

Descriptive, performance, and reference standard requirements in the Specifications
establish salient characteristics of products.

Or Equal: For products specified by name and accompanied by the term "or equal,”" "or
approved equal," or "or approved," comply with requirements in "Comparable Products”
Article to obtain approval for use of an unnamed product.

a. Submit additional documentation required by Architect r in order to establish
equivalency of proposed products. Unless otherwise indicated, evaluation of "or
equal" product status is by the Architect, whose determination is final.

B. Product Selection Procedures:

L.

Sole Product: Where Specifications name a single manufacturer and product, provide the
named product that complies with requirements. Comparable products or substitutions for
Contractor's convenience will not be considered.

a. Sole product may be indicated by the phrase "Subject to compliance with
requirements, provide the following."

Sole Manufacturer/Source: Where Specifications name a single manufacturer or source,
provide a product by the named manufacturer or source that complies with requirements.
Comparable products or substitutions for Contractor's convenience will not be
considered.

a. Sole manufacturer/source may be indicated by the phrase "Subject to compliance
with requirements, provide products by the following."

Limited List of Products: Where Specifications include a list of names of both
manufacturers and products, provide 1 of the products listed that complies with
requirements. Comparable products or substitutions for Contractor's convenience will not
be considered unless otherwise indicated.

a. Limited list of products may be indicated by the phrase "Subject to compliance
with requirements, provide 1 of the following."

Non-Limited List of Products: Where Specifications include a list of names of both
available manufacturers and products, provide 1 of the products listed or an unnamed
product that complies with requirements.

a. Non-limited list of products is indicated by the phrase "Subject to compliance with
requirements, available products that may be incorporated in the Work include, but
are not limited to, the following."

b. Provision of an unnamed product is not considered a substitution if the product
complies with requirements.

Limited List of Manufacturers: Where Specifications include a list of manufacturers'
names, provide a product by 1 of the manufacturers listed that complies with
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requirements. Comparable products or substitutions for Contractor's convenience will not
be considered unless otherwise indicated.

a. Limited list of manufacturers is indicated by the phrase "Subject to compliance
with requirements, provide products by 1 of the following."

Non-Limited List of Manufacturers: Where Specifications include a list of available
manufacturers, provide a product by 1 of the manufacturers listed or a product by an
unnamed manufacturer that complies with requirements.

a. Non-limited list of manufacturers is indicated by the phrase "Subject to compliance
with requirements, available manufacturers whose products may be incorporated in
the Work include, but are not limited to, the following."

b. Provision of products of an unnamed manufacturer is not considered a substitution
if the product complies with requirements.

Basis-of-Design Product: Where Specifications name a product, or refer to a product
indicated on Drawings, and include a list of manufacturers, provide the specified or
indicated product or a comparable product by 1 of the other named manufacturers.
Drawings and Specifications may additionally indicate sizes, profiles, dimensions, and
other characteristics that are based on the product named. Comply with requirements in
"Comparable Products" Article for consideration of an unnamed product by 1 of the other
named manufacturers.

a. For approval of products by unnamed manufacturers, comply with requirements in
Section 012500 "Substitution Procedures" for substitutions for convenience.

C.  Visual Matching Specification: Where Specifications require the phrase "match Architect's
sample," provide a product that complies with requirements and matches Architect's sample.
Architect's decision will be final on whether a proposed product matches.

1.

If no product available within specified category matches and complies with other
specified requirements, comply with requirements in Section 012500 "Substitution
Procedures" for proposal of product.

D.  Visual Selection Specification: Where Specifications include the phrase "as selected by
Architect from manufacturer's full range" or a similar phrase, select a product that complies
with requirements. Architect will select color, gloss, pattern, density, or texture from
manufacturer's product line that includes both standard and premium items.
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2.2

A.

COMPARABLE PRODUCTS

Conditions for Consideration of Comparable Products: Architect will consider Contractor's
request for comparable product when the following conditions are satisfied. If the following
conditions are not satisfied, Architect may return requests without action, except to record
noncompliance with the following requirements:

1. Evidence that proposed product does not require revisions to the Contract Documents, is
consistent with the Contract Documents, will produce the indicated results, and is
compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those of the named
basis-of-design product. Significant product qualities include attributes, such as type,
function, in-service performance and physical properties, weight, dimension, durability,
visual characteristics, and other specific features and requirements.

3. Evidence that proposed product provides specified warranty.

4. List of similar installations for completed projects, with project names and addresses and
names and addresses of architects and owners, if requested.

5. Samples, if requested.

Architect's Action on Comparable Products Submittal: If necessary, Architect will request
additional information or documentation for evaluation, as specified in Section 013300
"Submittal Procedures."

1. Form of Approval of Submittal: As specified in Section 013300 "Submittal Procedures."
2. Use product specified if Architect does not issue a decision on use of a comparable
product request within time allocated.

Submittal Requirements, 2-Step Process: Approval by the Architect of Contractor's request for
use of comparable product is not intended to satisfy other submittal requirements. Comply with
specified submittal requirements.

Submittal Requirements, Single-Step Process: When acceptable to Architect, incorporate
specified submittal requirements of individual Specification Section in combined submittal for
comparable products. Approval by the Architect of Contractor’s request for use of comparable
product and of individual submittal requirements will also satisfy other submittal requirements.

PART 3 - EXECUTION (Not Used)

END OF SECTION 016000
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SECTION 017300 - EXECUTION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

SUMMARY

Section includes general administrative and procedural requirements governing execution of the
Work, including, but not limited to, the following:

1. Construction layout.

2. Field engineering and surveying.

3. Installation of the Work.

4. Progress cleaning.

5. Starting and adjusting.

6. Protection of installed construction.
7. Correction of the Work.
DEFINITIONS

Cutting: Removal of in-place construction necessary to permit installation or performance of
subsequent work.

PREINSTALLATION MEETINGS
Layout Conference: Conduct conference at Project site.

1. Prior to establishing layout of perimeter and structural grid(s), review building location
requirements. Review benchmark, control point, and layout and dimension requirements.
Inform Architect of scheduled meeting. Require representatives of each entity directly
concerned with Project layout to attend, including the following:

2. Review meanings and intent of dimensions, notes, terms, graphic symbols, and other

layout information indicated on the Drawings.

Review requirements for including layouts on Shop Drawings and other submittals.

4. Review areas of potential interference and conflict. Coordinate procedures and resolve
potential conflicts before proceeding.

98]

INFORMATIONAL SUBMITTALS
Qualification Data: For professional engineer.
Certified Surveys: Submit 2 copies signed by land surveyor or professional engineer.

Certificates: Submit certificate signed by land surveyor or professional engineer, certifying that
location and elevation of improvements comply with requirements.

18225R21001

EXECUTION 017300 - 1



City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

1.5

A.

1.6

A.

B.

C.

CLOSEOUT SUBMITTALS

Final Property Survey: If Project scope includes new buildings or additions to existing buildings
that change the footprint and ground level, submit 10 copies showing the Work performed and
record survey data.

QUALITY ASSURANCE

Land Surveyor Qualifications: A professional land surveyor who is legally qualified to practice
in jurisdiction where Project is located and who is experienced in providing land-surveying
services of the kind indicated.

Professional Engineer Qualifications: Refer to Section 014000 "Quality Requirements."

Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written
recommendations and instructions for installation of specified products and equipment.

PART 2 - PRODUCTS

2.1

A.

B.

MATERIALS
Comply with requirements specified in other Sections.

Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous
to health or property or that might damage finished surfaces.

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not
applicable, use products that comply with the California Code of Regulations maximum
allowable VOC levels.

PART 3 - EXECUTION

3.1

A.

EXAMINATION

Existing Conditions: The existence and location of underground and other utilities and
construction indicated as existing are not guaranteed. Before beginning sitework, investigate
and verify the existence and location of underground utilities, mechanical and electrical
systems, and other construction affecting the Work.

1. Before construction, verify the location and invert elevation at points of connection of
sanitary sewer, storm sewer, gas service piping, and water-service piping; underground
electrical services; and other utilities.
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2. Furnish location data for work related to Project that must be performed by public
utilities serving Project site.

Examination and Acceptance of Conditions: Before proceeding with each component of the
Work, examine substrates, areas, and conditions, with Installer or Applicator present where
indicated, for compliance with requirements for installation tolerances and other conditions
affecting performance. Record observations.

1. Examine roughing-in for mechanical and electrical systems to verify actual locations of
connections before equipment and fixture installation.
2. Examine walls, floors, and roofs for suitable conditions where products and systems are

to be installed.
3. Verify compatibility with and suitability of substrates, including compatibility with
existing finishes or primers.

Written Report: Where a written report listing conditions detrimental to performance of the
Work is required by other Sections, include the following:

1. Description of the Work, including Specification Section number and paragraph, and
Drawing sheet number and detail, where applicable.

2. List of detrimental conditions, including substrates.

3. List of unacceptable installation tolerances.

4. Recommended corrections.

Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding
with the Work indicates acceptance of surfaces and conditions.

PREPARATION

Existing Utility Information: Furnish information to local utility and Owner that is necessary to
adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility
appurtenances located in or affected by construction. Coordinate with authorities having
jurisdiction.

Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit to
other construction, verify dimensions of other construction by field measurements before
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.

Space Requirements: Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

Review of Contract Documents and Field Conditions: Immediately on discovery of the need for

clarification of the Contract Documents, submit a request for information to Architect in
accordance with requirements in Section 013100 "Project Management and Coordination."
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3.3

34

A.

CONSTRUCTION LAYOUT

Verification: Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property survey and existing benchmarks and existing conditions. If
discrepancies are discovered, notify Architect promptly.

Engage a land surveyor or professional engineer experienced in laying out the Work, using the
following accepted surveying practices:

1. Establish benchmarks and control points to set lines and levels at each story of
construction and elsewhere as needed to locate each element of Project.

2. Establish limits on use of Project site.

3. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain
required dimensions.

4. Inform installers of lines and levels to which they must comply.

Check the location, level and plumb, of every major element as the Work progresses.

6. Notify Architect when deviations from required lines and levels exceed allowable
tolerances.

7. Close site surveys with an error of closure equal to or less than the standard established
by authorities having jurisdiction.

b

Site Improvements: Locate and lay out site improvements, including pavements, grading, fill
and topsoil placement, utility slopes, and rim and invert elevations.

Building Lines and Levels: Locate and lay out control lines and levels for structures, building
foundations, column grids, and floor levels, including those required for mechanical and
electrical work. Transfer survey markings and elevations for use with control lines and levels.
Level foundations and piers from 2 or more locations.

Record Log: Maintain a log of layout control work. Record deviations from required lines and
levels. Include beginning and ending dates and times of surveys, weather conditions, name and
duty of each survey party member, and types of instruments and tapes used. Make the log
available for reference by Architect.

FIELD ENGINEERING

Reference Points: Locate existing permanent benchmarks, control points, and similar reference
points before beginning the Work. Preserve and protect permanent benchmarks and control
points during construction operations.

1. Do not change or relocate existing benchmarks or control points without prior written
approval of Architect. Report lost or destroyed permanent benchmarks or control points
promptly. Report the need to relocate permanent benchmarks or control points to
Architect before proceeding.

2. Replace lost or destroyed permanent benchmarks and control points promptly. Base
replacements on the original survey control points.
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B.  Benchmarks: Establish and maintain a minimum of 2 permanent benchmarks on Project site,
referenced to data established by survey control points. Comply with authorities having
jurisdiction for type and size of benchmark.

1. Record benchmark locations, with horizontal and vertical data, on Project Record
Documents.

2. Where the actual location or elevation of layout points cannot be marked, provide
temporary reference points sufficient to locate the Work.

3. Remove temporary reference points when no longer needed. Restore marked construction

to its original condition.

C.  Final Property Survey: Engage a land surveyor or professional engineer to prepare a final
property survey showing significant features (real property) for Project. Include on the survey a
certification, signed by land surveyor or professional engineer, that principal metes, bounds,
lines, and levels of Project are accurately positioned as shown on the survey.

1. Show boundary lines, monuments, streets, site improvements and utilities, existing
improvements and significant vegetation, adjoining properties, acreage, grade contours,
and the distance and bearing from a site corner to a legal point.

2. Recording: At Substantial Completion, have the final property survey recorded by or with
authorities having jurisdiction as the official "property survey."

3.5 INSTALLATION

A.  Locate the Work and components of the Work accurately, in correct alignment and elevation, as
indicated.
1. Make vertical work plumb, and make horizontal work level.
2. Where space is limited, install components to maximize space available for maintenance

and ease of removal for replacement.

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in

unoccupied spaces, unless otherwise indicated on Drawings.

B.  Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.

C.  Install products at the time and under conditions that will ensure satisfactory results as judged
by Architect. Maintain conditions required for product performance until Substantial
Completion.

D.  Conduct construction operations, so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy of type expected for
Project.

E. Sequence the Work and allow adequate clearances to accommodate movement of construction
items on-site and placement in permanent locations.

18225R21001
EXECUTION 017300 - 5



City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

3.6

Tools and Equipment: Select tools or equipment that minimize production of excessive noise
levels.

Templates: Obtain and distribute to the parties involved templates for Work specified to be
factory prepared and field installed. Check Shop Drawings of other portions of the Work to
confirm that adequate provisions are made for locating and installing products to comply with
indicated requirements.

Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size
and number to securely anchor each component in place, accurately located and aligned with
other portions of the Work. Where size and type of attachments are not indicated, verify size
and type required for load conditions with manufacturer.

1. Mounting Heights: Where mounting heights are not indicated, mount components at
heights directed by Architect.

2. Allow for building movement, including thermal expansion and contraction.

3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with
integral anchors, that are to be embedded in concrete or masonry. Deliver such items to
Project site in time for installation.

Joints: Make joints of uniform width. Where joint locations in exposed Work are not indicated,

arrange joints for the best visual effect, as judged by Architect. Fit exposed connections together
to form hairline joints.

PROGRESS CLEANING

Clean Project site and work areas daily, including common areas. Enforce requirements strictly.
Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and
debris.

2. Do not hold waste materials more than 7 days during normal weather or 3 days if the
temperature is expected to rise above 80 degrees F.

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark

containers appropriately and dispose of legally, according to regulations.
a. Use containers intended for holding waste materials of type to be stored.
Site: Maintain Project site free of waste materials and debris.

Work Areas: Clean areas where Work is in progress to the level of cleanliness necessary for
proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the
entire work area, as appropriate.

18225R21001
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3.7

3.8

Installed Work: Keep installed work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning materials
specifically recommended. If specific cleaning materials are not recommended, use cleaning
materials that are not hazardous to health or property and that will not damage exposed surfaces.

Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from
damage and deterioration at time of Substantial Completion.

Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste materials
down sewers or into waterways. Comply with waste disposal requirements in Section 017419
"Construction Waste Management and Disposal."”

During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection from
damage or deterioration at Substantial Completion.

Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period. Adjust and lubricate operable components to ensure
operability without damaging effects.

Limiting Exposures: Supervise construction operations to ensure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise
deleterious exposure during the construction period.

STARTING AND ADJUSTING

Coordinate startup and adjusting of equipment and operating components with requirements in
General Commissioning Requirements.

Start equipment and operating components to confirm proper operation. Remove
malfunctioning units, replace with new units, and retest.

Adjust equipment for proper operation. Adjust operating components for proper operation
without binding.

Test each piece of equipment to verify proper operation. Test and adjust controls and safeties.
Replace damaged and malfunctioning controls and equipment.

Manufacturer's Field Service: Comply with qualification requirements in Section 014000
"Quality Requirements."

PROTECTION OF INSTALLED CONSTRUCTION

Provide final protection and maintain conditions that ensure installed Work is without damage
or deterioration at time of Substantial Completion.
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3.9

Protection of Existing Items: Provide protection and ensure that existing items to remain
undisturbed by construction are maintained in condition that existed at commencement of the
Work.

Comply with manufacturer's written instructions for temperature and relative humidity.

CORRECTION OF THE WORK

Repair or remove and replace damaged, defective, or nonconforming Work. Restore damaged
substrates and finishes.

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up
with matching materials, and properly adjusting operating equipment.

Repair Work previously completed and subsequently damaged during construction period.
Repair to like-new condition.

Restore permanent facilities used during construction to their specified condition.

Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired
without visible evidence of repair.

Repair components that do not operate properly. Remove and replace operating components
that cannot be repaired.

Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 017300
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for the following:

1. Recycling nonhazardous construction waste.
2. Disposing of nonhazardous construction waste.
DEFINITIONS

Construction Waste: Building, structure, and site improvement materials and other solid waste
resulting from construction, remodeling, renovation, or repair operations. Construction waste
includes packaging.

Disposal: Removal of construction waste and subsequent salvage, sale, recycling, or deposit in
landfill, incinerator acceptable to authorities having jurisdiction, or designated spoil areas on
Owner’s property.

Recycle: Recovery of construction waste for subsequent processing in preparation for reuse.

MATERIALS OWNERSHIP

Unless otherwise indicated, construction waste becomes property of Contractor.

ACTION SUBMITTALS

Waste Management Plan: Submit plan within 7 days of date established for commencement of
the Work.

INFORMATIONAL SUBMITTALS

Records of Donations: Indicate receipt and acceptance of salvageable waste donated to
individuals and organizations. Indicate whether organization is tax exempt.
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1.7

1.8

Records of Sales: Indicate receipt and acceptance of salvageable waste sold to individuals and
organizations. Indicate whether organization is tax exempt.

Recycling and Processing Facility Records: Indicate receipt and acceptance of recyclable waste
by recycling and processing facilities licensed to accept them. Include manifests, weight tickets,
receipts, and invoices.

Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by landfills
and incinerator facilities licensed to accept them. Include manifests, weight tickets, receipts, and
invoices.

QUALITY ASSURANCE

Waste Management Coordinator Qualifications: Experienced firm, or individual employed and
assigned by General Contractor, with a record of successful waste management coordination of
projects with similar requirements. Superintendent may serve as Waste Management
Coordinator.

Regulatory Requirements: Comply with transportation and disposal regulations of authorities
having jurisdiction.

Waste Management Conference(s): Conduct conference(s) at Project site to comply with
requirements in Section 013100 "Project Management and Coordination." Review methods and
procedures related to waste management including, but not limited to, the following:

1. Review and discuss waste management plan including responsibilities of each contractor
and waste management coordinator.

2. Review requirements for documenting quantities of each type of waste and its
disposition.

3. Review and finalize procedures for materials separation and verify availability of
containers and bins needed to avoid delays.

4. Review procedures for periodic waste collection and transportation to recycling and
disposal facilities.

5. Review waste management requirements for each trade.

WASTE MANAGEMENT PLAN

General: Develop a waste management plan according to requirements in this Section. Plan
shall consist of waste identification, waste reduction work plan, and cost/revenue analysis.
Indicate quantities by weight or volume, but use same units of measure throughout waste
management plan.

Waste Identification: Indicate anticipated types and quantities of construction waste generated
by the Work. Use Form CWM-1 for construction waste. Include estimated quantities and
assumptions for estimates.
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PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1

A.

3.2

PLAN IMPLEMENTATION

General: Implement approved waste management plan. Provide handling, containers, storage,
signage, transportation, and other items as required to implement waste management plan
during the entire duration of the Contract.

1. Comply with operation, termination, and removal requirements in Section 015000
"Temporary Facilities and Controls."

Waste Management Coordinator: Engage a waste management coordinator to be responsible for
implementing, monitoring, and reporting status of waste management work plan. Coordinator
shall be present at Project site full time for duration of Project.

Training: Train workers, subcontractors, and suppliers on proper waste management
procedures, as appropriate for the Work.

1. Distribute waste management plan to everyone concerned within 3 days of submittal
return.
2. Distribute waste management plan to entities when they first begin work on-site. Review

plan procedures and locations established for salvage, recycling, and disposal.

Site Access and Temporary Controls: Conduct waste management operations to ensure
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and
used facilities.

1. Designate and label specific areas on Project site necessary for separating materials that
are to be salvaged and recycled.

2. Comply with Section 015000 "Temporary Facilities and Controls" for controlling dust
and dirt, environmental protection, and noise control.

RECYCLING CONSTRUCTION WASTE, GENERAL

General: Recycle paper and beverage containers used by on-site workers.

Preparation of Waste: Prepare and maintain recyclable waste materials according to recycling or
reuse facility requirements. Maintain materials free of dirt, adhesives, solvents, petroleum
contamination, and other substances deleterious to the recycling process.

Procedures: Separate recyclable waste from other waste materials, trash, and debris. Separate

recyclable waste by type at Project site to the maximum extent practical according to approved
construction waste management plan.
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Provide appropriately marked containers or bins for controlling recyclable waste until
removed from Project site. Include list of acceptable and unacceptable materials at each
container and bin.

a. Inspect containers and bins for contamination and remove contaminated materials
if found.

Stockpile processed materials on-site without intermixing with other materials. Place,
grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
Stockpile materials away from construction area. Do not store within drip line of
remaining trees.

Store components off the ground and protect from the weather.

Remove recyclable waste from Owner's property and transport to recycling receiver or
processor as often as required to prevent overfilling bins.

33 RECYCLING CONSTRUCTION WASTE

A.  Packaging:

1. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry
location.

2. Polystyrene Packaging: Separate and bag materials.

3. Pallets: As much as possible, require deliveries using pallets to remove pallets from
Project site. For pallets that remain on-site, break down pallets into component wood
pieces and comply with requirements for recycling wood.

4. Crates: Break down crates into component wood pieces and comply with requirements
for recycling wood.

3.4 DISPOSAL OF WASTE

A.  General: Except for items or materials to be recycled, remove waste materials from Project site
and legally dispose of them in a landfill or incinerator acceptable to authorities having
jurisdiction.

L.

Except as otherwise specified, do not allow waste materials that are to be disposed of
accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.
B.  General: Except for items or materials to be salvaged or recycled, remove waste materials and

legally dispose of at designated spoil areas on Owner’s property.

C.  Burning: Do not burn waste materials.

END OF SECTION 017419
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for Contract closeout, including,
but not limited to, the following:

1. Substantial Completion procedures.
2. Final completion procedures.

3. Warranties.

4. Final cleaning.

DEFINITIONS

List of Incomplete Items: Contractor-prepared list of items to be completed or corrected,
prepared for the Architect's use prior to Architect's inspection, to determine if the Work is
substantially complete.

ACTION SUBMITTALS

Product Data: For each type of cleaning agent.

Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.

Certified List of Incomplete Items: Final submittal at Final Completion.

CLOSEOUT SUBMITTALS
Certificates of Release: From authorities having jurisdiction.
Certificate of Insurance: For continuing coverage.

Field Report: For pest-control inspection.
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1.6 MAINTENANCE MATERIAL SUBMITTALS

A.  Schedule of Maintenance Material Items: For maintenance material submittal items required by
other Sections.

1.7 SUBSTANTIAL COMPLETION PROCEDURES

A.  Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and
corrected (Contractor's "punch list"), indicating the value of each item on the list and reasons
why the Work is incomplete.

B.  Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

L. Certificates of Release: Obtain and submit releases from authorities having jurisdiction,
permitting Owner unrestricted use of the Work and access to services and utilities.
Include occupancy permits, operating certificates, and similar releases.

2. Submit closeout submittals specified in other Division 01 Sections, including Project
Record Documents, operation and maintenance manuals, damage or settlement surveys,
property surveys, and similar final record information.

3. Submit closeout submittals specified in individual Sections, including specific warranties,
workmanship bonds, maintenance service agreements, final certifications, and similar
documents.

4, Submit maintenance material submittals specified in individual Sections, including tools,
spare parts, extra materials, and similar items, and deliver to location designated by
Architect. Label with manufacturer's name and model number.

a. Schedule of Maintenance Material Items: Prepare and submit schedule of
maintenance material submittal items, including name and quantity of each item
and name and number of related Specification Section. Obtain Architect's signature
for receipt of submittals.

5. Submit testing, adjusting, and balancing records.

6. Submit changeover information related to Owner's occupancy, use, operation, and
maintenance.

C.  Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

L. Advise Owner of pending insurance changeover requirements.

2. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's
personnel of changeover in security provisions.

3. Complete startup and testing of systems and equipment.

4. Perform preventive maintenance on equipment used prior to Substantial Completion.
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1.8

5. Instruct Owner's personnel in operation, adjustment, and maintenance of products,
equipment, and systems. Submit demonstration and training video recordings specified in
Section 017900 "Demonstration and Training."

6. Advise Owner of changeover in utility services.

7. Participate with Owner in conducting inspection and walkthrough with local emergency
responders.

8. Terminate and remove temporary facilities from Project site, along with mockups,

construction tools, and similar elements.
. Complete final cleaning requirements.
10. Touch up paint and otherwise repair and restore marred exposed finishes to eliminate
visual defects.

Inspection: Submit a written request for inspection to determine Substantial Completion a
minimum of 10 days prior to date the Work will be completed and ready for final inspection and
tests. On receipt of request, Architect will either proceed with inspection or notify Contractor of
unfulfilled requirements. Architect will prepare the Certificate of Substantial Completion after
inspection or will notify Contractor of items, either on Contractor's list or additional items
identified by Architect, that must be completed or corrected before certificate will be issued.

1. Request reinspection when the Work identified in previous inspections as incomplete is
completed or corrected.

2. Results of completed inspection will form the basis of requirements for Final
Completion.

FINAL COMPLETION PROCEDURES

Submittals Prior to Final Completion: Before requesting final inspection for determining Final
Completion, complete the following:

1. Submit a final Application for Payment in accordance with Section 012900 "Payment
Procedures."

2. Certified List of Incomplete Items: Submit certified copy of Architect's Substantial
Completion inspection list of items to be completed or corrected (punch list), endorsed
and dated by Architect. Certified copy of the list shall state that each item has been
completed or otherwise resolved for acceptance.

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage
complying with insurance requirements.

4. Submit pest-control final inspection report.

5. Submit Final Completion photographic documentation.

Inspection: Submit a written request for final inspection to determine acceptance a minimum of
10 days prior to date the Work will be completed and ready for final inspection and tests. On
receipt of request, Architect will either proceed with inspection or notify Contractor of
unfulfilled requirements. Architect will prepare a final Certificate for Payment after inspection
or will notify Contractor of construction that must be completed or corrected before certificate
will be issued.
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1.10

1. Request reinspection when the Work identified in previous inspections as incomplete is
completed or corrected.

LIST OF INCOMPLETE ITEMS

Organization of List: Include name and identification of each space and area affected by
construction operations for incomplete items and items needing correction including, if
necessary, areas disturbed by Contractor that are outside the limits of construction.

1. Organize list of spaces in sequential order, starting with exterior areas first and
proceeding from lowest floor to highest floor, listed by room or space number.

2. Organize items applying to each space by major element, including categories for
ceilings, individual walls, floors, equipment, and building systems.

3. Include the following information at the top of each page:

Project name.

Date.

Name of Architect.
Name of Contractor.
Page number.

o0 o

SUBMITTAL OF PROJECT WARRANTIES

Time of Submittal: Submit written warranties on request of Architect for designated portions of
the Work where warranties are indicated to commence on dates other than date of Substantial
Completion, or when delay in submittal of warranties might limit Owner's rights under
warranty.

Partial Occupancy: Submit properly executed warranties within 15 days of completion of
designated portions of the Work that are completed and occupied or used by Owner during
construction period by separate agreement with Contractor.

Organize warranty documents into an orderly sequence based on the table of contents of Project
Manual.

Warranty Electronic File: Provide warranties and bonds in PDF format. Assemble complete
warranty and bond submittal package into a single electronic PDF file with bookmarks enabling

navigation to each item. Provide bookmarked table of contents at beginning of document.

1. Submit on digital media acceptable to Architect by uploading to web-based project
software site or by email to Architect.

Provide additional copies of each warranty to include in operation and maintenance manuals.
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PART 2 - PRODUCTS

2.1

A.

MATERIALS

Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous
to health or property or that might damage finished surfaces.

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not
applicable, use products that comply with the California Code of Regulations maximum
allowable VOC levels.

PART 3 - EXECUTION

3.1

A.

B.

FINAL CLEANING

General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipollution
regulations.

Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each
surface or unit to condition expected in an average commercial building cleaning and
maintenance program. Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for certification
of Substantial Completion for entire Project or for a designated portion of Project:

a. Clean Project site of rubbish, waste material, litter, and other foreign substances.

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other
foreign deposits.

c. Rake grounds that are not planted, mulched, or paved to a smooth, even-textured
surface.

d. Remove tools, construction equipment, machinery, and surplus material from
Project site.

e. Remove snow and ice to provide safe access to building.

f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition,

free of stains, films, and similar foreign substances. Avoid disturbing natural
weathering of exterior surfaces. Restore reflective surfaces to their original

condition.

g. Remove debris and surface dust from limited-access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

h. Clean flooring, removing debris, dirt, and staining; clean according to
manufacturer's recommendations.

1. Vacuum and mop concrete.

J- Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean

according to manufacturer's recommendations if visible soil or stains remain.
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Clean transparent materials, including mirrors and glass in doors and windows.
Remove glazing compounds and other noticeable, vision-obscuring materials.
Polish mirrors and glass, taking care not to scratch surfaces.

Remove labels that are not permanent.

Wipe surfaces of mechanical and electrical equipment and similar equipment.
Remove excess lubrication, paint and mortar droppings, and other foreign
substances.

Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers, and grills.

Clean ducts, blowers, and coils if units were operated without filters during
construction or that display contamination with particulate matter on inspection.
Clean luminaires, lamps, globes, and reflectors to function with full efficiency.
Clean strainers.

Leave Project clean and ready for occupancy.

C.  Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities
and Controls." Prepare written report.

D.  Construction Waste Disposal: Comply with waste-disposal requirements in Section 017419
"Construction Waste Management and Disposal."”

3.2 REPAIR OF THE WORK

A.  Complete repair and restoration operations required by Section 017300 "Execution" before
requesting inspection for determination of Substantial Completion.

END OF SECTION 017700
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SECTION 017823 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:

Operation and maintenance documentation directory manuals.
Emergency manuals.

Systems and equipment operation manuals.

Systems and equipment maintenance manuals.

Product maintenance manuals.

kW=

1.3 DEFINITIONS

A.  System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

B.  Subsystem: A portion of a system with characteristics similar to a system.

1.4 CLOSEOUT SUBMITTALS

A.  Submit operation and maintenance manuals indicated. Provide content for each manual as
specified in individual Specification Sections, and as reviewed and approved at the time of
Section submittals. Submit reviewed manual content formatted and organized as required by
this Section.

1. Architect and Commissioning Authority will comment on whether content of operation
and maintenance submittals is acceptable.
2. Where applicable, clarify and update reviewed manual content to correspond to revisions

and field conditions.
B.  Format: Submit operation and maintenance manuals in the following format:

1. Submit on digital media acceptable to Architect by email to Architect. Enable reviewer
comments on draft submittals.
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1.5

1.6

Initial Manual Submittal: Submit draft copy of each manual at least 30 days before commencing
demonstration and training. Architect and Commissioning Authority will comment on whether
general scope and content of manual are acceptable.

Final Manual Submittal: Submit each manual in final form prior to requesting inspection for
Substantial Completion and at least 15 days before commencing demonstration and training.
Architect and Commissioning Authority will return copy with comments.

1. Correct or revise each manual to comply with Architect's and Commissioning Authority's
comments. Submit copies of each corrected manual within 15 days of receipt of
Architect's and Commissioning Authority's comments and prior to commencing
demonstration and training.

Comply with Section 017700 "Closeout Procedures" for schedule for submitting operation and
maintenance documentation.

FORMAT OF OPERATION AND MAINTENANCE MANUALS

Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic
PDF file for each manual type required.

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable
file size.

2. File Names and Bookmarks: Bookmark individual documents based on file names. Name

document files to correspond to system, subsystem, and equipment names used in manual
directory and table of contents. Group documents for each system and subsystem into
individual composite bookmarked files, then create composite manual, so that resulting
bookmarks reflect the system, subsystem, and equipment names in a readily navigated
file tree. Configure electronic manual to display bookmark panel on opening file.

REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS
Organization of Manuals: Unless otherwise indicated, organize each manual into a separate
section for each system and subsystem, and a separate section for each piece of equipment not
part of a system. Each manual shall contain the following materials, in the order listed:

1. Title page.

2. Table of contents.

3. Manual contents.

Title Page: Include the following information:

1. Subject matter included in manual.
2. Name and address of Project.
3. Name and address of Owner.
4. Date of submittal.
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1.7

1.8

Name and contact information for Contractor.

Name and contact information for Construction Manager.

Name and contact information for Architect.

Name and contact information for Commissioning Authority.

Names and contact information for major consultants to the Architect that designed the
systems contained in the manuals.

10.  Cross-reference to related systems in other operation and maintenance manuals.

A SR

Table of Contents: List each product included in manual, identified by product name, indexed to
the content of the volume, and cross-referenced to Specification Section number in Project
Manual.

1. If operation or maintenance documentation requires more than 1 volume to accommodate
data, include comprehensive table of contents for all volumes in each volume of the set.

Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by
system, subsystem, and equipment. If possible, assemble instructions for subsystems,
equipment, and components of 1 system into a single binder.

Identification: In the documentation directory and in each operation and maintenance manual,
identify each system, subsystem, and piece of equipment with same designation used in the
Contract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."

OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY MANUAL

Operation and Maintenance Documentation Directory: Prepare a separate manual that provides
an organized reference to emergency, operation, and maintenance manuals. List items and their
location to facilitate ready access to desired information. Include the following:

1. List of Systems and Subsystems: List systems alphabetically. Include references to
operation and maintenance manuals that contain information about each system.

2. List of Equipment: List equipment for each system, organized alphabetically by system.
For pieces of equipment not part of system, list alphabetically in separate list.

3. Tables of Contents: Include a table of contents for each emergency, operation, and
maintenance manual.

EMERGENCY MANUALS

Emergency Manual: Assemble a complete set of emergency information indicating procedures
for use by emergency personnel and by Owner's operating personnel for types of emergencies
indicated.

Content: Organize manual into a separate section for each of the following:

1. Type of emergency.

18225R21001

OPERATION AND MAINTENANCE DATA 017823 -3



City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

2. Emergency instructions.
3. Emergency procedures.

C.  Type of Emergency: Where applicable for each type of emergency indicated below, include
instructions and procedures for each system, subsystem, piece of equipment, and component:

Fire.

Flood.

Gas leak.

Water leak.

Power failure.

Water outage.

System, subsystem, or equipment failure.
Chemical release or spill.

XNAN RO =

D.  Emergency Instructions: Describe and explain warnings, trouble indications, error messages,
and similar codes and signals. Include responsibilities of Owner's operating personnel for
notification of Installer, supplier, and manufacturer to maintain warranties.

E. Emergency Procedures: Include the following, as applicable:
1. Instructions on stopping.
2. Shutdown instructions for each type of emergency.
3. Operating instructions for conditions outside normal operating limits.
4. Required sequences for electric or electronic systems.
5. Special operating instructions and procedures.

1.9 SYSTEMS AND EQUIPMENT OPERATION MANUALS

A. Systems and Equipment Operation Manual: Assemble a complete set of data indicating
operation of each system, subsystem, and piece of equipment not part of a system. Include
information required for daily operation and management, operating standards, and routine and
special operating procedures.

1. Engage a factory-authorized service representative to assemble and prepare information
for each system, subsystem, and piece of equipment not part of a system.
2. Prepare a separate manual for each system and subsystem, in the form of an instructional

manual for use by Owner's operating personnel.

B.  Content: In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

1. System, subsystem, and equipment descriptions. Use designations for systems and
equipment indicated on Contract Documents.

2. Performance and design criteria if Contractor has delegated design responsibility.
3. Operating standards.
4. Operating procedures.
5. Operating logs.
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6. Wiring diagrams.

7. Control diagrams.

8. Piped system diagrams.

9. Precautions against improper use.

10.  License requirements including inspection and renewal dates.

C.  Descriptions: Include the following:

L. Product name and model number. Use designations for products indicated on Contract
Documents.

Manufacturer's name.

Equipment identification with serial number of each component.

Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

e e o

D.  Operating Procedures: Include the following, as applicable:

1. Startup procedures.
2. Equipment or system break-in procedures.
3. Routine and normal operating instructions.
4. Regulation and control procedures.
5. Instructions on stopping.
6. Normal shutdown instructions.
7. Seasonal and weekend operating instructions.
8. Required sequences for electric or electronic systems.
9. Special operating instructions and procedures.
E.  Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as
installed.

F. Piped Systems: Diagram piping as installed, and identify color coding where required for
identification.

1.10 SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

A.  Systems and Equipment Maintenance Manuals: Assemble a complete set of data indicating
maintenance of each system, subsystem, and piece of equipment not part of a system. Include
manufacturers' maintenance documentation, preventive maintenance procedures and frequency,
repair procedures, wiring and systems diagrams, lists of spare parts, and warranty information.

1. Engage a factory-authorized service representative to assemble and prepare information
for each system, subsystem, and piece of equipment not part of a system.
2. Prepare a separate manual for each system and subsystem, in the form of an instructional

manual for use by Owner's operating personnel.
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B.  Content: For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers’ maintenance documentation, maintenance procedures,
maintenance and service schedules, spare parts list and source information, maintenance service
contracts, and warranties and bonds as described below.

C.  Source Information: List each system, subsystem, and piece of equipment included in manual,
identified by product name and arranged to match manual's table of contents. For each product,
list name, address, and telephone number of Installer or supplier and maintenance service agent,
and cross-reference Specification Section number and title in Project Manual and drawing or
schedule designation or identifier where applicable.

D.  Manufacturers' Maintenance Documentation: Include the following information for each
component part or piece of equipment:

1. Standard maintenance instructions and bulletins; include only sheets pertinent to product
or component installed. Mark each sheet to identify each product or component
incorporated into the Work. If data include more than 1 item in a tabular format, identify
each item using appropriate references from the Contract Documents. Identify data
applicable to the Work and delete references to information not applicable.

a. Prepare supplementary text if manufacturers' standard printed data are not
available and where the information is necessary for proper operation and
maintenance of equipment or systems.

2. Drawings, diagrams, and instructions required for maintenance, including disassembly
and component removal, replacement, and assembly.
3. Identification and nomenclature of parts and components.
4. List of items recommended to be stocked as spare parts.
E. Maintenance Procedures: Include the following information and items that detail essential

maintenance procedures:

1. Test and inspection instructions.
2. Troubleshooting guide.
3. Precautions against improper maintenance.
4. Disassembly; component removal, repair, and replacement; and reassembly instructions.
5. Aligning, adjusting, and checking instructions.
6. Demonstration and training video recording, if available.
F. Maintenance and Service Schedules: Include service and lubrication requirements, list of

required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,
quarterly, semiannual, and annual frequencies.
2. Maintenance and Service Record: Include manufacturers' forms for recording
maintenance.
18225R21001
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G.

Spare Parts List and Source Information: Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers' maintenance documentation and local
sources of maintenance materials and related services.

Maintenance Service Contracts: Include copies of maintenance agreements with name and
telephone number of service agent.

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence and
flow diagrams. Coordinate these drawings with information contained in record Drawings to
ensure correct illustration of completed installation.

1. Do not use original Project Record Documents as part of maintenance manuals.

PRODUCT MAINTENANCE MANUALS

Product Maintenance Manual: Assemble a complete set of maintenance data indicating care and
maintenance of each product, material, and finish incorporated into the Work.

Content: Organize manual into a separate section for each product, material, and finish. Include
source information, product information, maintenance procedures, repair materials and sources,
and warranties and bonds, as described below.

Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and
telephone number of Installer or supplier and maintenance service agent, and cross-reference
Specification Section number and title in Project Manual and drawing or schedule designation
or identifier where applicable.

Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.

kv

Maintenance Procedures: Include manufacturer's written recommendations and the following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

MY
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F. Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

G.  Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)

END OF SECTION 017823
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SECTION 017839 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for Project Record Documents,
including the following:

Record Drawings.

Record Specifications.

Record Product Data.
Miscellaneous record submittals.

bl S

1.3 CLOSEOUT SUBMITTALS
A.  Record Drawings: Comply with the following:
1. Number of Copies: Submit copies of Record Drawings as follows:

a. Initial Submittal:
1) Submit 1 paper copy set of marked-up record prints.
2) Submit PDF electronic files of scanned record prints and 1 set of file prints.
3)  Architect will indicate whether general scope of changes, additional

information recorded, and quality of drafting are acceptable.

b. Final Submittal:
1) Submit 1 paper copy set of marked-up record prints.
2) Submit PDF electronic files of scanned Record Prints and 1 set of file prints.
3) Print each drawing, whether or not changes and additional information were

recorded.

B.  Record Specifications: Submit annotated PDF electronic files of Project's Specifications,
including addenda and Contract modifications.

C. Record Product Data: Submit annotated PDF electronic files and directories of each submittal.

1. Where record Product Data are required as part of operation and maintenance manuals,
submit duplicate marked-up Product Data as a component of manual.
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D.  Miscellaneous Record Submittals: See other Specification Sections for miscellaneous record-
keeping requirements and submittals in connection with various construction activities. Submit
annotated PDF electronic files and directories of each submittal.

E. Reports: Submit written report weekly indicating items incorporated into Project Record
Documents concurrent with progress of the Work, including revisions, concealed conditions,
field changes, product selections, and other notations incorporated.

1.4 RECORD DRAWINGS

A.  Record Prints: Maintain 1 set of marked-up paper copies of the Contract Drawings and Shop
Drawings, incorporating new and revised drawings as modifications are issued.

1. Preparation: Mark record prints to show the actual installation, where installation varies
from that shown originally. Require individual or entity who obtained record data,
whether individual or entity is Installer, subcontractor, or similar entity, to provide
information for preparation of corresponding marked-up record prints.

a. Give particular attention to information on concealed elements that would be
difficult to identify or measure and record later.

b. Accurately record information in an acceptable drawing technique.

c. Record data as soon as possible after obtaining it.

d. Record and check the markup before enclosing concealed installations.

e. Cross-reference record prints to corresponding photographic documentation.

2. Content: Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.

b. Revisions to details shown on Drawings.

c. Depths of foundations.

d. Locations and depths of underground utilities.

e. Revisions to routing of piping and conduits.

f. Revisions to electrical circuitry.

g. Actual equipment locations.

h. Duct size and routing.

1. Locations of concealed internal utilities.

J- Changes made by Change Order or Construction Change Directive.
k. Changes made following Architect's written orders.

1. Details not on the original Contract Drawings.

m.  Field records for variable and concealed conditions.

n. Record information on the Work that is shown only schematically.

3. Mark the Contract Drawings and Shop Drawings completely and accurately. Use
personnel proficient at recording graphic information in production of marked-up record
prints.

4, Mark record prints with erasable, red-colored pencil. Use other colors to distinguish

between changes for different categories of the Work at same location.
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6.

Mark important additional information that was either shown schematically or omitted
from original Drawings.

Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

B.  Record Digital Data Files: Immediately before inspection for Certificate of Substantial
Completion, review marked-up record prints with Architect. When authorized, prepare a full set
of corrected digital data files of the Contract Drawings, as follows:

1.
2.

3.

Format: Annotated PDF electronic file with comment function enabled.

Incorporate changes and additional information previously marked on record prints.
Delete, redraw, and add details and notations where applicable.

Refer instances of uncertainty to Architect for resolution.

C.  Format: Identify and date each Record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

L.

2.
3.

Record Prints: Organize record prints into manageable sets. Bind each set with durable
paper cover sheets. Include identification on cover sheets.

Format: Annotated PDF electronic file with comment function enabled.

Record Digital Data Files: Organize digital data information into separate electronic files
that correspond to each sheet of the Contract Drawings. Name each file with the sheet
identification. Include identification in each digital data file.

Identification: As follows:

Project name.

Date.

Designation "PROJECT RECORD DRAWINGS."
Name of Architect.

Name of Contractor.

°o a0 o

1.5 RECORD SPECIFICATIONS

A.  Preparation: Mark Specifications to indicate the actual product installation, where installation
varies from that indicated in Specifications, addenda, and Contract modifications.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.

3. Record the name of manufacturer, supplier, Installer, and other information necessary to
provide a record of selections made.

4, For each principal product, indicate whether Record Product Data has been submitted in
operation and maintenance manuals instead of submitted as Record Product Data.

5. Note related Change Orders, Record Product Data, and Record Drawings where
applicable.

B.  Format: Submit record specifications as an annotated PDF electronic file and scanned PDF

electronic file(s) of marked-up paper copy of Specifications.
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1.6

1.7

1.8

A.

RECORD PRODUCT DATA

Recording: Maintain 1 copy of each submittal during the construction period for Project Record
Document purposes. Post changes and revisions to Project Record Documents as they occur; do
not wait until end of Project.

Preparation: Mark Product Data to indicate the actual product installation where installation
varies substantially from that indicated in Product Data submittal.

1. Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Include significant changes in the product delivered to Project site and changes in
manufacturer's written instructions for installation.

3. Note related Change Orders, Record Specifications, and Record Drawings where
applicable.

Format: Submit Record Product Data as an annotated PDF electronic file and scanned PDF
electronic file(s) of marked-up paper copy of Product Data.

1. Include Record Product Data directory organized by Specification Section number and
title, electronically linked to each item of Record Product Data.

MISCELLANEOUS RECORD SUBMITTALS

Assemble miscellaneous records required by other Specification Sections for miscellaneous
record keeping and submittal in connection with actual performance of the Work. Bind or file
miscellaneous records and identify each, ready for continued use and reference.

Format: Submit miscellaneous record submittals as PDF electronic file and scanned PDF
electronic file(s) of marked-up miscellaneous record submittals.

1. Include miscellaneous record submittals directory organized by Specification Section
number and title, electronically linked to each item of miscellaneous record submittals.

MAINTENANCE OF RECORD DOCUMENTS

Maintenance of Record Documents: Store Record Documents in the field office apart from the
Contract Documents used for construction. Do not use Project Record Documents for
construction purposes. Maintain Record Documents in good order and in a clean, dry, legible
condition, protected from deterioration and loss. Provide access to Project Record Documents
for Architect's reference during normal working hours.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 017839
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SECTION 017900 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  Section includes administrative and procedural requirements for instructing Owner's personnel,
including the following:

1. Instruction in operation and maintenance of systems, subsystems, and equipment.

B.  Allowances: Furnish demonstration and training instruction time under the demonstration and
training allowance as specified in Section 012100 "Allowances."

1.3 INFORMATIONAL SUBMITTALS

A.  Instruction Program: Submit outline of instructional program for demonstration and training,
including a list of training modules and a schedule of proposed dates, times, length of
instruction time, and instructors' names for each training module. Include learning objective and
outline for each training module.
L. Indicate proposed training modules using manufacturer-produced demonstration and

training video recordings for systems, equipment, and products in lieu of video recording

of live instructional module.

B.  Attendance Record: For each training module, submit list of participants and length of
instruction time.

C. Evaluations: For each participant and for each training module, submit results and
documentation of performance-based test.

1.4 CLOSEOUT SUBMITTALS

A.  Demonstration and Training Video Recordings: Submit 1 digital copy within 7 days of end of
each training module.

1. Identification: On each copy, provide an applied label with the following information:
a. Name of Project.
b. Name and address of videographer.
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1.5

1.6

1.7

C. Name of Architect.
d. Name of Construction Manager.
e. Name of Contractor.
f. Date of video recording.
2. Transcript: Prepared in PDF electronic format. Include a cover sheet with same label

information as the corresponding video recording and a table of contents with links to
corresponding training components. Include name of Project and date of video recording
on each page.

3. At completion of training, submit complete training manual(s) for Owner's use prepared
in same format required for operation and maintenance manuals specified in
Section 017823 "Operation and Maintenance Data."

QUALITY ASSURANCE

Instructor Qualifications: A factory-authorized service representative, complying with
requirements in Section 014000 "Quality Requirements," experienced in operation and
maintenance procedures and training.

COORDINATION

Coordinate instruction schedule with Owner's operations. Adjust schedule as required to
minimize disrupting Owner's operations and to ensure availability of Owner's personnel.

Coordinate instructors, including providing notification of dates, times, length of instruction
time, and course content.

Coordinate content of training modules with content of approved emergency, operation, and
maintenance manuals. Do not submit instruction program until operation and maintenance data
have been reviewed and approved by Architect.

INSTRUCTION PROGRAM

Program Structure: Develop an instruction program that includes individual training modules
for each system and for equipment not part of a system, as required by individual Specification
Sections.

Training Modules: Develop a learning objective and teaching outline for each module. Include a
description of specific skills and knowledge that participant is expected to master. For each
module, include instruction for the following as applicable to the system, equipment, or
component:

1. Basis of System Design, Operational Requirements, and Criteria: Include the following:
a System, subsystem, and equipment descriptions.
b. Performance and design criteria if Contractor is delegated design responsibility.

c. Operating standards.
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d. Regulatory requirements.

e. Equipment function.

f. Operating characteristics.

g. Limiting conditions.

h. Performance curves.
2. Documentation: Review the following items in detail:

a. Emergency manuals.

b. Systems and equipment operation manuals.

c. Systems and equipment maintenance manuals.

d. Product maintenance manuals.

e. Project Record Documents.

f. Identification systems.

g. Warranties and bonds.

h. Maintenance service agreements and similar continuing commitments.
3. Emergencies: Include the following, as applicable:

a. Instructions on meaning of warnings, trouble indications, and error messages.

b. Instructions on stopping.

c. Shutdown instructions for each type of emergency.

d. Operating instructions for conditions outside of normal operating limits.

e. Sequences for electric or electronic systems.

f. Special operating instructions and procedures.

4. Operations: Include the following, as applicable:

S R PFR MO o0 TR

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Control sequences.

Safety procedures.

Instructions on stopping.

Normal shutdown instructions.

Operating procedures for emergencies.

Operating procedures for system, subsystem, or equipment failure.
Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

5. Adjustments: Include the following:

o o

Alignments.

Checking adjustments.

Noise and vibration adjustments.
Economy and efficiency adjustments.
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1.8

1.9

6. Troubleshooting: Include the following:

a. Diagnostic instructions.
b. Test and inspection procedures.
7. Maintenance: Include the following:
a. Inspection procedures.
b. Types of cleaning agents to be used and methods of cleaning.
c. List of cleaning agents and methods of cleaning detrimental to product.
d. Procedures for routine cleaning.
e. Procedures for preventive maintenance.
f. Procedures for routine maintenance.
g. Instruction on use of special tools.

8. Repairs: Include the following:

a. Diagnosis instructions.

b. Instructions for identifying parts and components.

c. Review of spare parts needed for operation and maintenance.
PREPARATION

Assemble educational materials necessary for instruction, including documentation and training
module. Assemble training modules into a training manual organized in coordination with
requirements in Section 017823 "Operation and Maintenance Data."

Set up instructional equipment at instruction location.

INSTRUCTION

Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain
systems, subsystems, and equipment not part of a system.

1. Owner will furnish Contractor with names and positions of participants.

Scheduling: Provide instruction at mutually agreed-on times. For equipment that requires
seasonal operation, provide similar instruction at start of each season.

1. Schedule training with Owner through Architect with at least 7 days' advance notice.
Training Location and Reference Material: Conduct training on-site in the completed and fully
operational facility using the actual equipment in-place. Conduct training using final operation

and maintenance data submittals.

Evaluation: At conclusion of each training module, assess and document each participant's
mastery of module by use of a demonstration performance-based test.
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C.

Cleanup: Collect used and leftover educational materials and remove from Project. Remove
instructional equipment. Restore systems and equipment to condition existing before initial
training use.

DEMONSTRATION AND TRAINING VIDEO RECORDINGS

General: Engage a qualified videographer to record demonstration and training video
recordings. Record each training module separately. Include classroom instructions and
demonstrations, board diagrams, and other visual aids, but not student practice.

1. At beginning of each training module, record each chart containing learning objective
and lesson outline.

Digital Video Recordings: Provide high-resolution, digital video in MPEG format, produced by
a digital camera with minimum sensor resolution of 12 megapixels and capable of recording in
full HD mode with vibration reduction technology.

1. Submit video recordings on a thumb drive or by uploading to web-based Project software
site.

2. File Hierarchy: Organize folder structure and file locations according to Project Manual
table of contents. Provide complete screen-based menu.

3. File Names: Utilize file names based on name of equipment generally described in video
segment, as identified in Project specifications.

4. Contractor and Installer Contact File: Using appropriate software, create a file for

inclusion on the equipment demonstration and training recording that describes the
following for each Contractor involved on the Project, arranged according to Project
Manual table of contents:

Name of Contractor/Installer.
Business address.

Business phone number.
Point of contact.

Email address.

o0 o

Recording: Mount camera on tripod before starting recording, unless otherwise necessary to
adequately cover area of demonstration and training. Display continuous running time.

1. Film training session(s) in segments not to exceed 15 minutes.
a. Produce segments to present a single significant piece of equipment per segment.
b. Organize segments with multiple pieces of equipment to follow order of Project
Manual table of contents.
C. Where a training session on a particular piece of equipment exceeds 15 minutes,

stop filming and pause training session. Begin training session again upon
commencement of new filming segment.
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D. Light Levels: Verify light levels are adequate to properly light equipment. Verify equipment
markings are clearly visible prior to recording.

1. Furnish additional portable lighting as required.

E.  Narration: Describe scenes on video recording by audio narration by microphone or dubbing
audio narration off-site after video recording is recorded. Include description of items being
viewed.

F. Transcript: Provide a transcript of the narration. Display images and running time captured from

videotape opposite the corresponding narration segment.
G.  Preproduced Video Recordings: Provide video recordings used as a component of training
modules in same format as recordings of live training.
PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION 017900
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials,

mixture design, placement procedures, and finishes. B. Related Requirements:

1. Section 033300 "Architectural Concrete" for general building applications of specially
finished formed concrete.

2. Section 035300 "Concrete Topping" for emery- and iron-aggregate concrete floor
toppings.

3. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.
4. Section 321313 "Concrete Paving" for concrete pavement and walks.

5. Section 321316 "Decorative Concrete Paving" for decorative concrete pavement and
walks.

1.3 DEFINITIONS
A.  Cementitious Materials: Portland cement alone or in combination with one or more of the
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume;
materials subject to compliance with requirements.
B.  W/C Ratio: The ratio by weight of water to cementitious materials.
1.4 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1. Before submitting design mixtures, review concrete design mixture and examine procedures

for ensuring quality of concrete materials. Require representatives of each entity directly
concerned with cast-in-place concrete to attend, including the following: a. Contractor's

superintendent.

b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete manufacturer.

d. Concrete Subcontractor.
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1.6

e. Special concrete finish Subcontractor.

2. Review special inspection and testing and inspecting agency procedures for field quality
control, cold- and hot-weather concreting procedures, curing procedures, construction
contraction and isolation joints, and joint-filler strips, semirigid joint fillers, vaporretarder
installation, anchor rod and anchorage device installation tolerances, steel reinforcement
installation, concrete repair procedures, and concrete protection.

ACTION SUBMITTALS
Product Data: For each type of product.

Design Mixtures: For each concrete mixture. Submit alternate design mixtures when
characteristics of materials, Project conditions, weather, test results, or other circumstances
warrant adjustments.

1. Indicate amounts of mixing water to be withheld for later addition at Project site.

Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing,

and supports for concrete reinforcement.

Construction Joint Layout: Indicate proposed construction joints required to construct the
structure.

1. Location of construction joints is subject to approval of the Architect. E.
Samples: For waterstops vapor retarder.
INFORMATIONAL SUBMITTALS
Qualification Data: For Installer manufacturer testing agency.
Welding certificates.

Material Certificates: For each of the following, signed by manufacturers:

l. Cementitious materials.

2. Admixtures.

3. Form materials and form-release agents.
4. Steel reinforcement and accessories.

5. Waterstops.

6. Curing compounds.
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7. Bonding agents.

8. Adhesives.

9. Vapor retarders.

10.  Semirigid joint filler.

11.  Joint-filler strips.

12.  Repair materials.

Material Test Reports: For the following, from a qualified testing agency:

1. Aggregates: Include service record data indicating absence of deleterious expansion of
concrete due to alkali aggregate reactivity.

Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional
engineer, detailing fabrication, assembly, and support of formwork.

1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping formwork,
shoring removal, and reshoring installation and removal.

Floor surface flatness and levelness measurements indicating compliance with specified
tolerances.

Field quality-control reports.
Minutes of preinstallation conference.

QUALITY ASSURANCE
Installer Qualifications: A qualified installer who employs on Project personnel qualified as
ACl-certified Flatwork Technician and Finisher and a supervisor who is an ACl-certified
Concrete Flatwork Technician.
Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and

equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.
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2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing
Technician and Concrete Laboratory Testing Technician, Grade 1. Testing agency
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician,
Grade II.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M.
PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on concrete mixtures.
DELIVERY, STORAGE, AND HANDLING

Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and
damage.

Waterstops: Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other
contaminants.

FIELD CONDITIONS

Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing actions, or low
temperatures.

1. When average high and low temperature is expected to fall below 40 deg F for three
successive days, maintain delivered concrete mixture temperature within the temperature
range required by ACI 301.

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on
frozen subgrade or on subgrade containing frozen materials.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or
chemical accelerators unless otherwise specified and approved in mixture designs. B.
Hot-Weather Placement: Comply with ACI 301 and as follows:

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing
water or chopped ice may be used to control temperature, provided water equivalent of

ice is calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is
Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

PART 2 - PRODUCTS
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2.2

A.

CONCRETE, GENERAL

ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301.
2. ACI117.
FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

1. Plywood, metal, or other approved panel materials.

2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1,
and as follows:
a. High-density overlay, Class 1 or better.
b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge
sealed.
c. Structural 1, B-B or better; mill oiled and edge sealed.
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

3. Overlaid Finnish birch plywood.

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic,
paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities not exceeding
specified formwork surface class. Provide units with sufficient wall thickness to resist plastic
concrete loads without detrimental deformation.

Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic
concrete loads without detrimental deformation.

Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally sufficient
to support weight of plastic concrete and other superimposed loads.

Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
Form-Release Agent: Commercially formulated form-release agent that does not bond with,
stain, or adversely affect concrete surfaces and does not impair subsequent treatments of
concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
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L Form Ties: Factory-fabricated, removable or snap-off glass-fiber-reinforced plastic or metal
form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of exposed
concrete surface.

2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in concrete
surface.
3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing

or waterproofing.
2.3 STEEL REINFORCEMENT
A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from
asdrawn steel wire into flat sheets.

24 REINFORCEMENT ACCESSORIES

A.  Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with
ends square and free of burrs.

B.  Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater
compressive strength than concrete and as follows:

1. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use
CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated
wire bar supports.

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar
supports.

2.5 CONCRETE MATERIALS

A. Source Limitations: Obtain each type or class of cementitious material of the same brand from the
same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single

source from single manufacturer. B. Cementitious Materials:
1. Portland Cement: ASTM C 150/C 150M, Type /11, gray.

2. Fly Ash: ASTM C 618, Class F.
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3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.
4, Silica Fume: ASTM C 1240, amorphous silica.

C.  Normal-Weight Aggregates: ASTM C 33/C 33M, Class 1N coarse aggregate or better, graded.
Provide aggregates from a single source with documented service record data of at least 10
years' satisfactory service in similar applications and service conditions using similar aggregates
and cementitious materials.

1. Maximum Coarse-Aggregate Size: 3/4 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. D.
Air-Entraining Admixture: ASTM C 260/C 260M.

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and
that do not contribute water-soluble chloride ions exceeding those permitted in hardened
concrete. Do not use calcium chloride or admixtures containing calcium chloride.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

2. Retarding Admixture: ASTM C 494/C 494M, Type B.

3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

F. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor
or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing
chloride reactions with steel reinforcement in concrete and complying with ASTM
C 494/C 494M, Type C.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Euclid Chemical Company (The); an RPM company.
b. Master Builders Solutions.
c. Sika Corporation.

G.  Permeability-Reducing Admixture: ASTM C494/C494M, Type S, hydrophilic, permeability-
reducing crystalline admixture, capable of reducing water absorption of concrete exposed to
hydrostatic pressure (PRAH).
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2.7

2.8

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

a. Aquafin, Inc.
b. Kryton International Inc.
¢. Xypex Chemical Corporation.

2. Permeability: No leakage when tested in accordance with U.S. Army Corps of Engineers
CRD (48 at a hydraulic pressure of 200 psi for 14 days.

Water: ASTM C 94/C 94M and potable.
WATERSTOPS

Flexible Rubber Waterstops: CE CRD-C 513, with factory-installed metal eyelets, for
embedding in concrete to prevent passage of fluids through joints. Factory fabricate corners,
intersections, and directional changes.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Williams Products, Inc.

2. Profile: Flat dumbbell with center bulb.
3. Dimensions: 6 inches by 3/8 inch thick; nontapered.

Flexible PVC Waterstops: CE CRD-C 572, with factory-installed metal eyelets, for embedding
in concrete to prevent passage of fluids through joints. Factory fabricate corners, intersections,
and directional changes.

1. Profile: Flat dumbbell with center bulb.
2. Dimensions: 6 inches by 3/8 inch thick; nontapered.
VAPOR RETARDERS

A. Sheet Vapor Retarder: ASTM E 1745, Class A, 15 mil minimum thicknessInclude
manufacturer's recommended adhesive or pressure-sensitive tape.

LIQUID FLOOR TREATMENTS

Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne solution of
inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates,
hardens, and densifies concrete surfaces.

1. Manufacturers: Subject to compliance with requirements,:
a. ChemMasters, Inc.
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b. ChemTec International.
c. Euclid Chemical Company (The); an RPM company.

CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application
to fresh concrete.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. ChemMasters, Inc.
b. Euclid Chemical Company (The); an RPM company.
c. SpecChem, LLC.

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 0z./sq. yd. when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Water: Potable.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Euclid Chemical Company (The); an RPM company.
b. Kaufman Products, Inc.
c. SpecChem, LLC.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
nondissipating, certified by curing compound manufacturer to not interfere with bonding of
floor covering.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Euclid Chemical Company (The); an RPM company.
b. Kaufman Products, Inc.
c. Master Builders Solutions.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 18
to 25 percent solids, nondissipating, certified by curing compound manufacturer to not interfere
with bonding of floor covering.
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1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Euclid Chemical Company (The); an RPM company.
b. Kaufman Products, Inc.
c. SpecChem, LLC.

H.  Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,
Type 1, Class A.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Euclid Chemical Company (The); an RPM company.
b. Kaufman Products, Inc.
C. SpecChem, LLC.

L Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type
1, Class A.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Euclid Chemical Company (The); an RPM company.
b. Kaufman Products, Inc.
C. SpecChem, LLC.

2.10 RELATED MATERIALS

A.  Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or
ASTM D 1752, cork or self-expanding cork.

B.  Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type
A shore durometer hardness of 80 according to ASTM D 2240.

C. Bonding Agent: ASTM C 1059/C 1059M, Type 11, nonredispersible, acrylic emulsion or
styrene butadiene.

D.  Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit
requirements, and as follows:

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to
hardened concrete.

E.  Reglets: Fabricate reglets of not less than 0.022-inch-thick, galvanized-steel sheet. Temporarily
fill or cover face opening of reglet to prevent intrusion of concrete or debris.
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2.12

Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent
tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of concrete or
debris.

REPAIR MATERIALS

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor
elevations.

1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended
hydraulic cement as defined in ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions,

and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended
by underlayment manufacturer.

4, Compressive Strength: Not less than 4100 psi at 28 days when tested according to ASTM

C 109/C 109M.

Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match
adjacent floor elevations.

1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended
hydraulic cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and
application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended

by topping manufacturer.

4. Compressive Strength: Not less than 5000 psi at 28 days when tested according to ASTM

C 109/C 109M.
CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

1. Use a qualified independent testing agency for preparing and reporting proposed mixture
designs based on laboratory trial mixtures.

Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:

18225R21001

CAST-IN-PLACE CONCRETE 033000 - 11



City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri
1. Fly Ash: 25 percent.
2. Combined Fly Ash and Pozzolan: 25 percent.

3. Slag Cement: 50 percent.

4. Combined Fly Ash or Pozzolan and Slag Cement: 50 percent portland cement minimum,
with fly ash or pozzolan not exceeding 25 percent.

5. Silica Fume: 10 percent.

6. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or pozzolans not
exceeding 25 percent and silica fume not exceeding 10 percent.

7. Combined Fly Ash or Pozzolans, Slag Cement, and Silica Fume: 50 percent with fly ash
or pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent.

C.  Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by weight of
cement.

D.  Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing high-range water-reducing or plasticizing admixture in concrete, as
required, for placement and workability.

2. Use water-reducing and -retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial
slabs and parking structure slabs, concrete required to be watertight, and concrete with a
w/c ratio below 0.50.

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.

2.13 CONCRETE MIXTURES FOR BUILDING ELEMENTS
A.  Footings: Normal-weight concrete.
1. Minimum Compressive Strength: 4000 psi at 28 days.
2. Maximum Dry Shrinkage: 0.05% when tested in accordance with ASTM C157.

3. Slump Limit: 8 inches for concrete with verified slump of 2 to 4 inches before adding
high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.

4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal
maximum aggregate size.

B.  Foundation Walls: Normal-weight concrete.
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1. Minimum Compressive Strength: 4000 psi at 28 days.

2. Maximum Dry Shrinkage: 0.05% when tested in accordance with ASTM C157.

3. Slump Limit: 8 inches for concrete with verified slump of 2 to 4 inches before adding
high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.

4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal
maximum aggregate size.

C.  Slabs-on-Grade: Normal-weight concrete.

1. Minimum Compressive Strength: 4000 psi at 28 days.

2. Maximum Dry Shrinkage: 0.05% when tested in accordance with ASTM C157.

3. Minimum Cementitious Materials Content: 540 Ib/cu. yd..

4. Slump Limit: 4 inches, plus or minus 1 inch.

5. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal
maximum aggregate size.

6. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent. D.
Suspended Slabs: Normal-weight concrete.

1. Minimum Compressive Strength : 3000 psi at 28 days.

2. Minimum Compressive Strength of the concrete at the storm shelter roof to be 5000 psi
(34.5 MPa) concrete.

3. Maximum Dry Shrinkage: 0.05% when tested in accordance with ASTM C157.

4. Minimum Cementitious Materials Content: 540 Ib/cu. yd..

5. Slump Limit: 4 inches, plus or minus 1 inch.

6. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal
maximum aggregate size.

7. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

2.14 FABRICATING REINFORCEMENT

A.  Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

18225R21001
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2.15 CONCRETE MIXING

A.  Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C
94/C 94M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes.

B.  Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine
mixer.

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not
more than 5 minutes after ingredients are in mixer, before any part of batch is released.

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each
additional 1 cu. yd..

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mixture type, mixture time, quantity, and amount
of water added. Record approximate location of final deposit in structure.

PART 3 - EXECUTION

3.1 FORMWORK INSTALLATION

A.  Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.

B. Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

C.  Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
1. Class A, 1/8 inch for smooth-formed finished surfaces.
2. Class B, 1/4 inch for rough-formed finished surfaces.

D.  Construct forms tight enough to prevent loss of concrete mortar.

E. Construct forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
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2. Do not use rust-stained steel form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed
strips; use strike-off templates or compacting-type screeds.

Provide temporary openings for cleanouts and inspection ports where interior area of formwork
is inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent
loss of concrete mortar. Locate temporary openings in forms at inconspicuous locations. H.

Do not chamfer exterior corners and edges of permanently exposed concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

EMBEDDED ITEM INSTALLATION

Place and secure anchorage devices and other embedded items required for adjoining work that
is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC 303.

2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and
other conditions.

3. Install dovetail anchor slots in concrete structures as indicated.
REMOVING AND REUSING FORMS

General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does
not support weight of concrete may be removed after cumulatively curing at not less than 50
deg F for 24 hours after placing concrete. Concrete has to be hard enough to not be damaged by
form-removal operations, and curing and protection operations need to be maintained.

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support
weight of concrete in place until concrete has achieved at least 70 percent of its 28-day
design compressive strength.
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3.5

3.6

2. Remove forms only if shores have been arranged to permit removal of forms without
loosening or disturbing shores.

Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or
otherwise damaged form-facing material are not acceptable for exposed surfaces. Apply new
form-release agent.

When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces
unless approved by Architect.

SHORING AND RESHORING INSTALLATION

Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and
reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

In multistory construction, extend shoring or reshoring over a sufficient number of stories to
distribute loads in such a manner that no floor or member will be excessively loaded or will
induce tensile stress in concrete members without sufficient steel reinforcement.

Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and
provide adequate reshoring to support construction without excessive stress or deflection.
VAPOR-RETARDER INSTALLATION

Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E
1643 and manufacturer's written instructions.

1. Lap joints 6 inches and seal with manufacturer's recommended tape.

Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder according
to manufacturer's written instructions.
STEEL REINFORCEMENT INSTALLATION

General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and
supporting reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing
concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that
reduce bond to concrete.

Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld
crossing reinforcing bars.

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated.
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3.7

D.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

Install welded-wire reinforcement in longest practicable lengths on bar supports spaced to
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset laps
of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with
wire.

Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair
coating according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties to fasten
epoxy-coated steel reinforcement.

JOINTS
General: Construct joints true to line with faces perpendicular to surface plane of concrete.

Construction Joints: Install so strength and appearance of concrete are not impaired, at locations
indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints unless otherwise indicated. Do not continue reinforcement through
sides of strip placements of floors and slabs.

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset
joints in girders a minimum distance of twice the beam width from a beam-girder
intersection.

4, Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and

girders and at the top of footings or floor slabs.

5. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls,
near corners, and in concealed locations where possible.

6. Use a bonding agent at locations where fresh concrete is placed against hardened or
partially hardened concrete surfaces.

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened
or partially hardened concrete surfaces.

Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning
concrete into areas as indicated. Construct contraction joints for a depth equal to at least
onefourth of concrete thickness as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing

each edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after
applying surface finishes. Eliminate groover tool marks on concrete surfaces.

18225R21001
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3.8

3.9

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting
action does not tear, abrade, or otherwise damage surface and before concrete develops
random contraction cracks.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished
concrete surface unless otherwise indicated.

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below
finished concrete surface where joint sealants, specified in Section 079200 "Joint
Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is
required, lace or clip sections together.

Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate
or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

WATERSTOP INSTALLATION

Flexible Waterstops: Install in construction joints and at other joints indicated to form a
continuous diaphragm. Install in longest lengths practicable. Support and protect exposed
waterstops during progress of the Work. Field fabricate joints in waterstops according to
manufacturer's written instructions.

Self-Expanding Strip Waterstops: Install in construction joints and at other locations indicated,
according to manufacturer's written instructions, adhesive bonding, mechanically fastening, and
firmly pressing into place. Install in longest lengths practicable.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded
items is complete and that required inspections are completed.

Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect.

Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.

1. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.
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D.

3.10

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.
If a section cannot be placed continuously, provide construction joints as indicated. Deposit
concrete to avoid segregation.

1. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures
and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches into preceding layer. Do not insert vibrators into lower layers of concrete that have
begun to lose plasticity. At each insertion, limit duration of vibration to time necessary to
consolidate concrete and complete embedment of reinforcement and other embedded
items without causing mixture constituents to segregate.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations, so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

2. Maintain reinforcement in position on chairs during concrete placement.

3. Screed slab surfaces with a straightedge and strike off to correct elevations.

4. Slope surfaces uniformly to drains where required.

5. Begin initial floating using bull floats or darbies to form a uniform and open-textured

surface plane, before excess bleedwater appears on the surface. Do not further disturb
slab surfaces before starting finishing operations.

FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified limits
on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface

irregularities.

1. Apply to concrete surfaces exposed to public view,.
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C.  Rubbed Finish: Apply the following to smooth-formed-finished as-cast concrete where
indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete
surfaces and rub with carborundum brick or another abrasive until producing a uniform
color and texture. Do not apply cement grout other than that created by the rubbing
process.

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick
paint to coat surfaces and fill small holes. Mix 1 part portland cement to 1-1/2 parts fine
sand with a 1:1 mixture of bonding admixture and water. Add white portland cement in
amounts determined by trial patches, so color of dry grout matches adjacent surfaces.

Scrub grout into voids and remove excess grout. When grout whitens, rub surface with
clean burlap and keep surface damp by fog spray for at least 36 hours.

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix 1 part portland
cement and 1 part fine sand with a 1:1 mixture of bonding agent and water. Add white
portland cement in amounts determined by trial patches, so color of dry grout matches
adjacent surfaces. Compress grout into voids by grinding surface. In a swirling motion,
finish surface with a cork float.

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces unless otherwise indicated.

3.11 FINISHING FLOORS AND SLABS

A.  General: Comply with ACI 302.1R recommendations for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.

B.  Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or
inaccessible to power-driven floats. Restraighten, cut down high spots, and fill low spots.
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular
texture.

1. Apply float finish to surfaces to receive trowel finish.

C.  Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by
hand or power-driven trowel. Continue troweling passes and restraighten until surface is free of
trowel marks and uniform in texture and appearance. Grind smooth any surface defects that
would telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring,
carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-
filmfinish coating system.
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3.12

2. Finish and measure surface, so gap at any point between concrete surface and an
unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed
anywhere on the surface does not exceed 1/8 inch.

Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces where ceramic or quarry
tile is to be installed by either thickset or thinset method. While concrete is still plastic, slightly
scarify surface with a fine broom.

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere
as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with
fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish
with Architect before application.

MISCELLANEOUS CONCRETE ITEM INSTALLATION

Filling In: Fill in holes and openings left in concrete structures after work of other trades is in
place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with
inplace construction. Provide other miscellaneous concrete filling indicated or required to
complete the Work.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

Equipment Bases and Foundations:

1. Coordinate sizes and locations of concrete bases with actual equipment provided.

2. Construct concrete bases 6 inches high unless otherwise indicated, and extend base not
less than 6 inches in each direction beyond the maximum dimensions of supported
equipment unless otherwise indicated or unless required for seismic anchor support.

3. Minimum Compressive Strength: 4000 psi at 28 days.

4, Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch centers around the full perimeter of concrete base.

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete substrate.

6. Prior to pouring concrete, place and secure anchorage devices. Use setting drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.

7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper
attachment to supported equipment.
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3.13

Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.
Cast-in inserts and accessories as shown on Drawings. Screed, tamp, and trowel finish concrete
surfaces.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather
protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h before and during finishing
operations. Apply according to manufacturer's written instructions after placing, screeding, and
bull floating or darbying concrete, but before float finishing.

Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported
slabs, and other similar surfaces. If forms remain during curing period, moist cure after

loosening forms. If removing forms before end of curing period, continue curing for remainder
of curing period.

Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

Cure concrete according to ACI 308.1, by one or a combination of the following methods:

L. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:
a. Water.
b. Continuous water-fog spray.
c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete
surfaces and edges with 12-inch lap over adjacent absorptive covers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at
least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less than seven
days. Immediately repair any holes or tears during curing period, using cover material
and waterproof tape.

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
floor coverings.

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive
penetrating liquid floor treatments.

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining
cover or a curing compound that the manufacturer certifies does not interfere with
bonding of floor covering used on Project.

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
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3.15

3.16

within three hours after initial application. Maintain continuity of coating and repair

damage during curing period.

a. Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
manufacturer unless manufacturer certifies curing compound does not interfere
with bonding of floor covering used on Project.

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.

LIQUID FLOOR TREATMENT APPLICATION

Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment
according to manufacturer's written instructions.

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and
complete surface repairs.

2. Do not apply to concrete that is less than seven days' old.

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and
repeat brooming or scrubbing. Rinse with water; remove excess material until surface is
dry. Apply a second coat in a similar manner if surface is rough or porous.

Sealing Coat: Uniformly apply a continuous sealing coat of curing and sealing compound to
hardened concrete by power spray or roller according to manufacturer's written instructions.

JOINT FILLING
Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints until
construction traffic has permanently ceased.

Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact
faces of joints clean and dry.

Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed
joints. Overfill joint and trim joint filler flush with top of joint after hardening.

CONCRETE SURFACE REPAIRS

Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and
replace concrete that cannot be repaired and patched to Architect's approval.
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B.  Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2
parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.

C.  Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and
stains and other discolorations that cannot be removed by cleaning.

L.

Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch in any dimension to solid concrete. Limit cut depth to 3/4 inch. Make edges of
cuts perpendicular to concrete surface. Clean, dampen with water, and brush-coat holes
and voids with bonding agent. Fill and compact with patching mortar before bonding
agent has dried. Fill form-tie voids with patching mortar or cone plugs secured in place
with bonding agent.

Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement so that, when dry, patching mortar matches surrounding color.
Patch a test area at inconspicuous locations to verify mixture and color match before
proceeding with patching. Compact mortar in place and strike off slightly higher than
surrounding surface.

Repair defects on concealed formed surfaces that affect concrete's durability and
structural performance as determined by Architect.

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and
verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces
sloped to drain for trueness of slope and smoothness; use a sloped template.

1.
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Repair finished surfaces containing defects. Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that
penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

After concrete has cured at least 14 days, correct high areas by grinding.

Correct localized low areas during or immediately after completing surface finishing
operations by cutting out low areas and replacing with patching mortar. Finish repaired
areas to blend into adjacent concrete.

Correct other low areas scheduled to receive floor coverings with a repair underlayment.
Prepare, mix, and apply repair underlayment and primer according to manufacturer's
written instructions to produce a smooth, uniform, plane, and level surface. Feather edges
to match adjacent floor elevations.

Correct other low areas scheduled to remain exposed with a repair topping. Cut out low
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor
elevations. Prepare, mix, and apply repair topping and primer according to manufacturer's
written instructions to produce a smooth, uniform, plane, and level surface.
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6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter,
by cutting out and replacing with fresh concrete. Remove defective areas with clean,
square cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.
Mix patching concrete of same materials and mixture as original concrete, except without
coarse aggregate. Place, compact, and finish to blend with adjacent finished concrete.
Cure in same manner as adjacent concrete.

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and
loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place
patching mortar before bonding agent has dried. Compact patching mortar and finish to
match adjacent concrete. Keep patched area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and
patching mortar.

F. Repair materials and installation not specified above may be used, subject to Architect's
approval.
3.17 FIELD QUALITY CONTROL

A.  Special Inspections: Owner will engage a special inspector and qualified testing and
inspecting agency to perform field tests and inspections and prepare test reports.

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and

inspections and to submit reports. C. Inspections:
1. Steel reinforcement placement.
2. Steel reinforcement welding.

3. Headed bolts and studs.

4. Verification of use of required design mixture.

5. Concrete placement, including conveying and depositing.

6. Curing procedures and maintenance of curing temperature.

7. Verification of concrete strength before removal of shores and forms from beams and
slabs.

D. Concrete Tests: Testing of composite samples of fresh concrete obtained according to
ASTM C 172/C 172M shall be performed according to the following requirements:
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Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50
cu. yd. or fraction thereof.

Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction

thereof of each concrete mixture placed each day.

a. When frequency of testing provides fewer than five compressive-strength tests for
each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample,
but not less than one test for each day's pour of each concrete mixture. Perform additional
tests when concrete consistency appears to change.

Air Content: ASTM C 231/C 231M, pressure method, for normal-weight concrete;
ASTM C 173/C 173M, volumetric method, for structural lightweight concrete; one test
for each composite sample, but not less than one test for each day's pour of each concrete
mixture.

Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is
40 deg F and below or 80 deg F and above, and one test for each composite sample.

Unit Weight: ASTM C 567/C 567M, fresh unit weight of structural lightweight concrete;
one test for each composite sample, but not less than one test for each day's pour of each
concrete mixture.

Compression Test Specimens: ASTM C 31/C 31M.

a. Cast and laboratory cure five (5) standard cylinder specimens for each composite
sample.

Compressive-Strength Tests: ASTM C 39/C 39M; test one laboratory-cured specimen at

7 days and one set of three specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength from a set
of two specimens obtained from same composite sample and tested at age
indicated.

Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive strength
and no compressive-strength test value falls below specified compressive strength by
more than 500 psi.

Test results shall be reported in writing to Architect, concrete manufacturer, and
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain
Project identification name and number, date of concrete placement, name of concrete
testing and inspecting agency, location of concrete batch in Work, design compressive
strength at 28 days, concrete mixture proportions and materials, compressive breaking
strength, and type of break for both 7- and 28-day tests.
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11.  Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by Architect but will not be used as sole basis for approval or rejection of
concrete.

12.  Additional Tests: Testing and inspecting agency shall make additional tests of concrete
when test results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Architect. Testing and inspecting agency
may conduct tests to determine adequacy of concrete by cored cylinders complying with
ASTM C 42/C 42M or by other methods as directed by Architect.

13.  Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

14.  Correct deficiencies in the Work that test reports and inspections indicate do not comply
with the Contract Documents.

3.18 PROTECTION OF LIQUID FLOOR TREATMENTS

A.  Protect liquid floor treatment from damage and wear during the remainder of construction
period. Use protective methods and materials, including temporary covering, recommended in
writing by liquid floor treatments installer.

END OF SECTION 033000
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SECTION 042200 - CONCRETE UNIT MASONRY

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Concrete masonry units.

Decorative concrete masonry units.
Pre-faced concrete masonry units.
Mortar and grout.

Steel reinforcing bars.
Masonry-joint reinforcement.
Embedded flashing.

Miscellaneous masonry accessories.
Masonry-cell fill.

VRN R DN

Related Requirements:

1. Section 051200 "Structural Steel Framing" for installing anchor sections of adjustable
masonry anchors for connecting to structural steel frame.

2. Section 071900 "Water Repellents" for water repellents applied to unit masonry
assemblies.

DEFINITIONS
CMU(s): Concrete masonry unit(s).

Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS

Product Data: For each type of product.
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B.  Sustainable Design Submittals:

C.  Shop Drawings: For the following:

1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.

2. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing
bars. Comply with ACI 315.

3. Fabricated Flashing: Detail corner units, end-dam units, and other special applications.

1.6 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For testing agency.

B.  Material Certificates: For each type and size of the following:

1. Masonry units.

a. Include data on material properties and material test reports substantiating
compliance with requirements.

b. For masonry units used in structural masonry, include data and calculations
establishing average net-area compressive strength of units.

2. Integral water repellant used in CMU .

3. Cementitious materials. Include name of manufacturer, brand name, and type.

4. Mortar admixtures.

5. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.

6. Grout mixes. Include description of type and proportions of ingredients.

7. Reinforcing bars.

8. Joint reinforcement.

9. Anchors, ties, and metal accessories.

C.  Mix Designs: For each type of mortar and grout. Include description of type and proportions of
ingredients.

1. Include test reports for mortar mixes required to comply with property specification. Test
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water
retention, and ASTM C 91/C 91M for air content.

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with
compressive strength requirement.

D.  Statement of Compressive Strength of Masonry: For each combination of masonry unit type and
mortar type, provide statement of average net-area compressive strength of masonry units,
mortar type, and resulting net-area compressive strength of masonry determined according to
TMS 602/ACI 530.1/ASCE 6.

E. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and
equipment to be used to comply with requirements.
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1.7

1.8

1.9

A.

QUALITY ASSURANCE

Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated.

DELIVERY, STORAGE, AND HANDLING

Store masonry units on elevated platforms in a dry location. If units are not stored in an
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units
become wet, do not install until they are dry.

Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

Store aggregates where grading and other required characteristics can be maintained, and
contamination avoided.

Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry
mortar mix in delivery containers on elevated platforms in a dry location or in covered
weatherproof dispensing silos.

Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.

FIELD CONDITIONS

Protection of Masonry: During construction, cover tops of walls, projections, and sills with
waterproof sheeting at end of each day's work. Cover partially completed masonry when
construction is not in progress.

L. Extend cover a minimum of 24 inches (600 mm) down both sides of walls, and hold
cover securely in place.

Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least
three days after building masonry walls or columns.

Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such
masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading
coverings on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted and
integral finishes, from mortar droppings.

4, Turn scaffold boards near the wall on edge at the end of each day to prevent rain from

splashing mortar and dirt onto completed masonry.
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D.

E.

Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost
or by freezing conditions. Comply with cold-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40
deg F (4 deg C) and higher and will remain so until masonry has dried, but not less than
seven days after completing cleaning.

Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

23

A.

B.

MANUFACTURERS

Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and
color, or a uniform blend within the ranges accepted for these characteristics, from single source
from single manufacturer for each product required.

Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality,
including color for exposed masonry, from single manufacturer for each cementitious
component and from single source or producer for each aggregate.

PERFORMANCE REQUIREMENTS

Provide structural unit masonry that develops indicated net-area compressive strengths at 28
days.

I. Determine net-area compressive strength of masonry from average net-area compressive
strengths of masonry units and mortar types (unit-strength method) according to
TMS 602/ACI 530.1/ASCE 6.

2. Determine net-area compressive strength of masonry by testing masonry prisms
according to ASTM C 1314.

UNIT MASONRY, GENERAL

Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 except as modified by
requirements in the Contract Documents.

Defective Units: Referenced masonry unit standards may allow a certain percentage of units to
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such
defects are exposed in the completed Work and will be within 20 feet (6 m) vertically and
horizontally of a walking surface.
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24

2.5

Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs
indicated.

1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a
qualified testing agency acceptable to authorities having jurisdiction.
CONCRETE MASONRY UNITS

Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces
of adjacent units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers,
bonding, and other special conditions.
2. Provide square-edged units for outside corners unless otherwise indicated.

Integral Water Repellent: Provide units made with integral water repellent for exposed units and
where indicated.

1. Integral Water Repellent: Liquid polymeric, integral water-repellent admixture that does
not reduce flexural bond strength. Units made with integral water repellent, when tested
according to ASTM E 514/E 514M as a wall assembly made with mortar containing
integral water-repellent manufacturer's mortar additive, with test period extended to 24
hours, shall show no visible water or leaks on the back of test specimen.

CMUs: ASTM C 90.

1. Density Classification: Normal weight.

2. Size (Width): Manufactured to dimensions 3/8 inch (10 mm) less-than-nominal
dimensions.

3. Exposed Faces: Provide color and texture matching the range represented by Architect's
sample.

4. Faces to Receive Plaster: Where units are indicated to receive a direct application of

plaster, provide textured-face units made with gap-graded aggregates.

MASONRY LINTELS

General: Provide one of the following:

Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs
matching adjacent CMUs in color, texture, and density classification, with reinforcing bars

placed as indicated and filled with coarse grout. Cure precast lintels before handling and
installing. Temporarily support built-in-place lintels until cured.
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2.6 MORTAR AND GROUT MATERIALS

A.  Portland Cement: ASTM C 150/C 150M, Type I or II, except Type IIIl may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color
indicated.

1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C 114.

B.  Hydrated Lime: ASTM C 207, Type S.

C.  Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing
no other ingredients.

D.  Aggregate for Mortar: ASTM C 144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or
crushed stone.

2. For joints less than 1/4 inch (6 mm) thick, use aggregate graded with 100 percent passing
the No. 16 (1.18-mm) sieve.

3. White-Mortar Aggregates: Natural white sand or crushed white stone.

4, Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce
required mortar color.

E.  Aggregate for Grout: ASTM C 404.

F. Epoxy Pointing Mortar: ASTM C 395, epoxy-resin-based material formulated for use as
pointing mortar for glazed or pre-faced masonry units (and approved for such use by
manufacturer of units); in color indicated or, if not otherwise indicated, as selected by Architect
from manufacturer's colors.

G.  Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with
ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar
of composition indicated.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Euclid Chemical Company (The); an RPM company.
b. GCP Applied Technologies Inc.

H.  Water-Repellent Admixture: Liquid water-repellent mortar admixture intended for use with
CMUs containing integral water repellent from same manufacturer.

L. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. ACM Chemistries.
b. Euclid Chemical Company (The); an RPM company.
C. GCP Applied Technologies Inc.
18225R21001
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2.7

2.8

2.9

L

Water: Potable.

REINFORCEMENT

Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60
(Grade 420).

Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry
unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch (3.77-
mm) steel wire, hot-dip galvanized after fabrication. Provide units designed for number of bars
indicated.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Heckmann Building Products, Inc.
b. Hohmann & Barnard, Inc.
c. Wire-Bond.

Masonry-Joint Reinforcement, General: Ladder type complying with ASTM A 951/A 951M.

1. Interior Walls: Hot-dip galvanized carbon steel.

2. Wire Size for Side Rods: 0.187-inch (4.76-mm) diameter.

3. Wire Size for Cross Rods: 0.187-inch (4.76-mm) diameter.

4. Spacing of Cross Rods: Not more than 16 inches (407 mm) o.c.

5. Provide in lengths of not less than 10 feet (3 m), with prefabricated corner and tee units.
TIES AND ANCHORS

General: Ties and anchors shall extend at least 1-1/2 inches (38 mm) into masonry but with at
least a 5/8-inch (16-mm) cover on outside face.

Materials: Provide ties and anchors specified in this article that are made from materials that
comply with the following unless otherwise indicated:

1. Mill-Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M, with ASTM A 641/A 641M,
Class 1 coating.

2. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M, with
ASTM A 153/A 153M, Class B-2 coating.

3. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

MISCELLANEOUS MASONRY ACCESSORIES
Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2Al;

compressible up to 35 percent; of width and thickness indicated; formulated from neoprene
urethane or PVC.
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B.

2.10

Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying
with ASTM D 2000, Designation M2AA-805 or PVC, complying with ASTM D 2287,
Type PVC-65406 and designed to fit standard sash block and to maintain lateral stability in
masonry wall; size and configuration as indicated.

Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D 226/D 226M, Type |
(No. 15 asphalt felt).

MORTAR AND GROUT MIXES

General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise
indicated.

Do not use calcium chloride in mortar or grout.

Use portland cement-lime mortar unless otherwise indicated.

For reinforced masonry, use portland cement-lime mortar.

Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to
view, regardless of weather conditions, to ensure that mortar color is consistent.

el S

Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix.
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients
before delivering to Project site.

—

For masonry below grade or in contact with earth, use Type S.

2. For reinforced masonry, use Type S.

3. For exterior, above-grade, load-bearing and nonload-bearing walls and parapet walls; for
interior load-bearing walls; for interior nonload-bearing partitions; and for other
applications where another type is not indicated, use Type N.

4, For interior nonload-bearing partitions, Type O may be used instead of Type N.

Grout for Unit Masonry: Comply with ASTM C 476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will
comply with TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour
height.

2. Proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for
specified 28-day compressive strength indicated, but not less than 2000 psi (14 MPa).

3. Provide grout with a slump of 8 to 11 inches (200 to 280 mm) as measured according to
ASTM C 143/C 143M.

Epoxy Pointing Mortar: Mix epoxy pointing mortar to comply with mortar manufacturer's
written instructions.

1. Application: Use epoxy pointing mortar for exposed mortar joints with pre-faced CMUs.
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PART 3 - EXECUTION

3.1

3.2

3.3

A.

EXAMINATION

Examine conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of the Work.

2. Verify that foundations are within tolerances specified.

3. Verify that reinforcing dowels are properly placed.

4. Verify that substrates are free of substances that would impair mortar bond.

Before installation, examine rough-in and built-in construction for piping systems to verify
actual locations of piping.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL
Build chases and recesses to accommodate items specified in this and other Sections.

Leave openings for equipment to be installed before completing masonry. After installing
equipment, complete masonry to match construction immediately adjacent to opening.

Use full-size units without cutting if possible. If cutting is required to provide a continuous
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp,
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut
units with cut surfaces and, where possible, cut edges concealed.

TOLERANCES

Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch (12
mm) or minus 1/4 inch (6 mm).

2. For location of elements in plan, do not vary from that indicated by more than plus or
minus 1/2 inch (12 mm).

3. For location of elements in elevation, do not vary from that indicated by more than plus

or minus 1/4 inch (6 mm) in a story height or 1/2 inch (12 mm) total.
Lines and Levels:

L. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4
inch in 10 feet (6 mm in 3 m), or 1/2-inch (12-mm) maximum.
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2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary
from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6
m), or 1/2-inch (12-mm) maximum.

3. For vertical lines and surfaces do not vary from plumb by more than 1/4 inch in 10 feet (6
mm in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2-inch (12-mm) maximum.
4, For conspicuous vertical lines, such as external corners, door jambs, reveals, and

expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3
mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2-inch (12-mm) maximum.

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet (6 mm
in 3 m), 3/8 inch in 20 feet (9 mm in 6 m), or 1/2-inch (12-mm) maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4
inch in 10 feet (6 mm in 3 m), or 1/2-inch (12-mm) maximum.

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more

than 1/16 inch (1.5 mm).

Joints:

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch
(3 mm), with a maximum thickness limited to 1/2 inch (12 mm).

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more

than 1/8 inch (3 mm).

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8
inch (9 mm) or minus 1/4 inch (6 mm).

4, For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch (3 mm).

LAYING MASONRY WALLS

Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in
running bond; do not use units with less-than-nominal 4-inch (100-mm) horizontal face
dimensions at corners or jambs.

Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less
than 4 inches (100 mm). Bond and interlock each course of each wythe at corners. Do not use
units with less-than-nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs.

Stopping and Resuming Work: Stop work by stepping back units in each course from those in
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh
masonry.

Built-in Work: As construction progresses, build in items specified in this and other Sections.
Fill in solidly with masonry around built-in items.

18225R21001
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F.

G.

3.5

Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

Where built-in items are to be embedded in cores of hollow masonry units, place a layer of
metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.

Fill cores in hollow CMUs with grout 24 inches (600 mm) under bearing plates, beams, lintels,
posts, and similar items unless otherwise indicated.

Build nonload-bearing interior partitions full height of story to underside of solid floor or roof
structure above unless otherwise indicated.

1. Install compressible filler in joint between top of partition and underside of structure
above.
2. Fasten partition top anchors to structure above and build into top of partition. Grout cells

of CMUs solidly around plastic tubes of anchors and push tubes down into grout to
provide 1/2-inch (13-mm) clearance between end of anchor rod and end of tube. Space
anchors 48 inches (1200 mm) o.c. unless otherwise indicated.

3. Wedge nonload-bearing partitions against structure above with small pieces of tile, slate,
or metal. Fill joint with mortar after dead-load deflection of structure above approaches
final position.

4. At fire-rated partitions, treat joint between top of partition and underside of structure
above to comply with Section 078443 "Joint Firestopping."

MORTAR BEDDING AND JOINTING
Lay hollow CMUs as follows:

Bed face shells in mortar and make head joints of depth equal to bed joints.

Bed webs in mortar in all courses of piers, columns, and pilasters.

Bed webs in mortar in grouted masonry, including starting course on footings.

Fully bed entire units, including areas under cells, at starting course on footings where
cells are not grouted.

el S

Lay solid CMUs with completely filled bed and head joints; butter ends with sufficient mortar
to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.

Set cast-stone trim units in full bed of mortar with full vertical joints. Fill dowel, anchor, and
similar holes.

L. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear
water.

2. Wet joint surfaces thoroughly before applying mortar.

3. Rake out mortar joints for pointing with sealant.

Rake out mortar joints at pre-faced CMUs to a uniform depth of 1/4 inch (6 mm) and point with
epoxy mortar to comply with epoxy-mortar manufacturer's written instructions.
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E.

3.6

C a0 =

=

3.7

Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.

Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than
paint) unless otherwise indicated.

Cut joints flush where indicated to receive waterproofing unless otherwise indicated.

MASONRY-JOINT REINFORCEMENT

General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8
inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a
minimum of 6 inches (150 mm).

1. Space reinforcement not more than 16 inches (406 mm) o.c.

2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and
parapet walls.

3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings
and extending 12 inches (305 mm) beyond openingsin addition to continuous
reinforcement.

Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

Provide continuity at wall intersections by using prefabricated T-shaped units.

Provide continuity at corners by using prefabricated L-shaped units.

Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns,
offsets, column fireproofing, pipe enclosures, and other special conditions.

ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel
or concrete, to comply with the following:

I. Provide an open space not less than 1 inch (25 mm) wide between masonry and structural
steel or concrete unless otherwise indicated. Keep open space free of mortar and other
rigid materials.

2. Anchor masonry with anchors embedded in masonry joints and attached to structure.

3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36
inches (915 mm) o.c. horizontally.
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3.8

A.

3.9

3.10

CONTROL AND EXPANSION JOINTS
General: Install control- and expansion-joint materials in unit masonry as masonry progresses.
Do not allow materials to span control and expansion joints without provision to allow for in-

plane wall or partition movement.

Form control joints in concrete masonry using one of the following methods:

1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint.
Fill resultant core with grout, and rake out joints in exposed faces for application of
sealant.

2. Install preformed control-joint gaskets designed to fit standard sash block.

3. Install interlocking units designed for control joints. Install bond-breaker strips at joint.
Keep head joints free and clear of mortar, or rake out joint for application of sealant.

4, Install temporary foam-plastic filler in head joints, and remove filler when unit masonry

is complete for application of sealant.

LINTELS

Provide masonry lintels where shown and where openings of more than 12 inches (305 mm) for
brick-size units and 24 inches (610 mm) for block-size units are shown without structural steel
or other supporting lintels.

Provide minimum bearing of 8 inches (200 mm) at each jamb unless otherwise indicated.

FLASHING

General: Install embedded flashing at ledges and other obstructions to downward flow of water
in wall where indicated.

Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on
sloping bed of mortar and cover with mortar. Before covering with mortar, seal
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing
manufacturer.

2. At lintels, extend flashing a minimum of 6 inches (150 mm) into masonry at each end. At
heads and sills, extend flashing 6 inches (150 mm) at ends and turn up not less than 2
inches (50 mm) to form end dams.

3. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2
inches (38 mm) or as recommended by flashing manufacturer, and seal lap with
elastomeric sealant complying with requirements in Section 079200 "Joint Sealants" for
application indicated.

4. Install metal drip edges and sealant stops with ribbed sheet metal flashing by interlocking
hemmed edges to form hooked seam. Seal seam with elastomeric sealant complying with
requirements in Section 079200 "Joint Sealants" for application indicated.
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3.11

3.12

5. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible
flashing 1/2 inch (13 mm) back from outside face of wall, and adhere flexible flashing to
top of metal drip edge.

6. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop
flexible flashing 1/2 inch (13 mm) back from outside face of wall, and adhere flexible
flashing to top of metal flashing termination.

7. Cut flexible flashing off flush with face of wall after masonry wall construction is
completed.

Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to
comply with manufacturer's written instructions. Install CMU cell pans with upturned edges
located below face shells and webs of CMUs above and with weep spouts aligned with face of
wall. Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU
webs and extend from face shell to face shell.

Install reglets and nailers for flashing and other related construction where they are shown to be
built into masonry.

REINFORCED UNIT MASONRY INSTALLATION

Temporary Formwork and Shores: Construct formwork and shores as needed to support
reinforced masonry elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry as
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace,
tie, and support forms to maintain position and shape during construction and curing of
reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have hardened
sufficiently to carry their own weight and other loads that may be placed on them during
construction.

Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.

Grouting: Do not place grout until entire height of masonry to be grouted has attained enough
strength to resist grout pressure.

1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout
placement, including minimum grout space and maximum pour height.
2. Limit height of vertical grout pours to not more than 60 inches (1520 mm).

FIELD QUALITY CONTROL

Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections
and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform
tests and inspections. Retesting of materials that fail to comply with specified requirements shall
be done at Contractor's expense.
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B.

3.13

Inspections: Special inspections according to Level B in TMS 402/ACI 530/ASCE 5.

1. Begin masonry construction only after inspectors have verified proportions of site-
prepared mortar.

2. Place grout only after inspectors have verified compliance of grout spaces and of grades,
sizes, and locations of reinforcement.

3. Place grout only after inspectors have verified proportions of site-prepared grout.

Testing Prior to Construction: One set of tests.

Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion
thereof.

Grout Test (Compressive Strength): For each mix provided, according to ASTM C 1019.

Prism Test: For each type of construction provided, according to ASTM C 1314 at 7 days and
at 28 days.

REPAIRING, POINTING, AND CLEANING

Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units. Install new units to match adjoining units; install
in fresh mortar, pointed to eliminate evidence of replacement.

Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and
completely fill with mortar. Point up joints, including corners, openings, and adjacent
construction, to provide a neat, uniform appearance. Prepare joints for sealant application,

where indicated.

In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar
fins and smears before tooling joints.

Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

L. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes
or chisels.
2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for

comparison purposes. Obtain Architect's approval of sample cleaning before proceeding
with cleaning of masonry.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering
them with liquid strippable masking agent or polyethylene film and waterproof masking
tape.

4, Wet wall surfaces with water before applying cleaners; remove cleaners promptly by

rinsing surfaces thoroughly with clear water.
5. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK §8-4A.
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3.14 MASONRY WASTE DISPOSAL

A.  Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's
property. At completion of unit masonry work, remove from Project site.

B.  Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill
material as fill is placed.

I. Crush masonry waste to less than 4 inches (100 mm) in each dimension.

2. Mix masonry waste with at least two parts of specified fill material for each part of
masonry waste. Fill material is specified in Section 312000 "Earth Moving."

3. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade.

C.  Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.

D.  Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
described above or recycled, and other masonry waste, and legally dispose of off Owner's

property.

END OF SECTION 042200
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SECTION 042613 - MASONRY VENEER

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Brick.

2. Concrete masonry units.
3. Mortar materials.

4, Ties and anchors.

5. Embedded flashing.

6. Accessories.

7.

Mortar mixes.
B. Products Installed but not Furnished under This Section:

Cast-stone trim in masonry veneer.

Steel lintels in masonry veneer.

Steel shelf angles for supporting masonry veneer.
Calcium silicate manufactured stone veneer.

el s

C.  Related Requirements:

1. Section 047313 "Calcium Silicate Manufactured Stone Masonry" for stone trim set as
anchored veneer.
2. Section 051200 "Structural Steel Framing" for installing anchor sections of adjustable

masonry anchors for connecting to structural steel frame.

3. Section 071900 "Water Repellents" for water repellents applied to unit masonry
assemblies.

4. Section 076200 "Sheet Metal Flashing and Trim" for exposed sheet metal flashing and
for furnishing manufactured reglets installed in masonry joints.

1.2 ALLOWANCES

A.  See Section 012100 "Allowances" for description of allowances affecting items specified in this
Section.

1.3 DEFINITIONS

A.  CMU(s): Concrete masonry unit(s).

18225R21001
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1.4 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

1.5 ACTION SUBMITTALS
A.  Product Data: For each type of product.
B.  Shop Drawings: For the following:

1. Masonry Units: Indicate sizes, profiles, coursing, and locations of special shapes.
2. Fabricated Flashing: Detail corner units, end-dam units, and other special applications.

C.  Samples for Initial Selection: Clay face brick.

D.  Samples for Verification: For each type and color of the following:
Clay face brick, in the form of straps of 5 or more bricks.
Weep/cavity vents.

Cavity drainage material.
Accessories embedded in masonry.

b s

1.6 INFORMATIONAL SUBMITTALS

A.  List of Materials Used in Constructing Mockups: List generic product names together with
manufacturers, manufacturers' product names, model numbers, lot numbers, batch numbers,
source of supply, and other information as required to identify materials used. Include mix
proportions for mortar and grout and source of aggregates.

1. Submittal is for information only. Receipt of list does not constitute approval of
deviations from the Contract Documents unless such deviations are specifically brought

to the attention of Architect and approved in writing.

B.  Material Certificates: For each type and size of the following:

1. Masonry units.
a. Include data on material properties.
b. For brick, include size-variation data verifying that actual range of sizes falls
within specified tolerances.
c. For exposed brick, include test report for efflorescence in accordance with
ASTM C67/C6TM.
2. Cementitious materials. Include name of manufacturer, brand name, and type.
3. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
4, Anchors, ties, and metal accessories.
18225R21001
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1.7

1.8

1.9

Qualification Statements: For testing agency.

Mix Designs: For each type of mortar. Include description of type and proportions of
ingredients.

1. Include test reports for mortar mixes required to comply with property specification. Test
in accordance with ASTM C109/C109M for compressive strength, ASTM C1506 for
water retention, and ASTM C91/C91M for air content.

Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and
equipment to be used to comply with requirements.

QUALITY ASSURANCE
Qualifications:

1. Installers: All masonry flashing installers must complete the International Masonry
Institute Flashing Upgrade training course.

MOCKUPS

Sample Panels: Build sample panels to verify selections made under Sample submittals and to
demonstrate aesthetic effects. Comply with requirements in Section 014000 "Quality
Requirements" for mockups.

1. Build sample panels for typical exterior wall in sizes approximately 48 inches long by
48 inches high by full thickness.

Build sample panels facing south.

Clean exposed faces of panels with masonry cleaner indicated.

Protect approved sample panels from the elements with weather-resistant membrane.
Approval of sample panels is for color, texture, and blending of masonry units;
relationship of mortar and sealant colors to masonry unit colors; tooling of joints;
aesthetic qualities of workmanship; and other material and construction qualities
specifically approved by Architect in writing.

nbk v

a. Approval of sample panels does not constitute approval of deviations from the
Contract Documents contained in sample panels unless such deviations are
specifically approved by Architect in writing.

DELIVERY, STORAGE, AND HANDLING
Store masonry units on elevated platforms in a dry location. If units are not stored in an

enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units
become wet, do not install until they are dry.

18225R21001
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1.1

B.

C.

0

A.

B.

C.

D.

Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry
mortar mix in delivery containers on elevated platforms in a dry location or in covered
weatherproof dispensing silos.

Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.

FIELD CONDITIONS

Protection of Masonry: During construction, cover tops of veneer, projections, and sills with
waterproof sheeting at end of each day's work. Cover partially completed masonry when
construction is not in progress.

Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry.
Immediately remove grout, mortar, and soil that come in contact with masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading
coverings on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted and
integral finishes, from mortar droppings.

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from

splashing mortar and dirt onto completed masonry.

Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost
or by freezing conditions. Comply with cold-weather construction requirements contained in
TMS 602.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is
40 degrees F and higher and will remain so until masonry has dried, but not less than
7 days after completing cleaning.

Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
TMS 602.

PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS
A.  Obtain exposed masonry units from single source.
B.  For exposed masonry units, obtain each color and grade from single source with resources to
provide materials of consistent quality in appearance and physical properties.
18225R21001
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2.2

23

A.

UNIT MASONRY, GENERAL

Masonry Standard: Comply with TMS 602, except as modified by requirements in the Contract
Documents.

Defective Units: Referenced masonry unit standards may allow a certain percentage of units to
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such

defects will be exposed in the completed Work.

Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs
indicated.

1. Where fire-resistance-rated construction is indicated, units are listed by UL or a qualified
testing agency acceptable to authorities having jurisdiction.

BRICK

General: Provide shapes indicated and as follows, with exposed surfaces matching finish and
color of exposed faces of adjacent units.

1. For ends of sills and caps and for similar applications that would otherwise expose
unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces
finished.

2. Provide special shapes for applications where shapes produced by sawing would result in

sawed surfaces being exposed to view.

Clay Face Brick: Facing brick complying with ASTM C216 or hollow brick complying with
ASTM C652, Class H40V (void areas between 25 and 40 percent of gross cross-sectional area),
Grade SW, Type FBS or HBS.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Acme Brick Company.
b. Belden Brick Company (The).
C. Boral Bricks, Inc; Boral Limited.
d. Endicott Clay Products Co.
e. General Shale Brick, Inc.
f. Glen-Gery Corporation.
2. Initial Rate of Absorption: Less than 30 g/30 sq. in. per minute when tested in accordance
with ASTM C67/C67M.

3. Efflorescence: Provide brick that has been tested in accordance with ASTM C67/C67M
and is rated "not effloresced."

4. Size (Actual Dimensions): 3-5/8 inches wide by 2-1/4 inches high by 7-1/2 inches long.

Application: Use where brick is exposed unless otherwise indicated.

6. Color and Texture: As selected by Architect.

W
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24 CONCRETE MASONRY UNITS

A.  Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces
of adjacent units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers,
bonding, and other special conditions.

2.5 MORTAR MATERIALS

A.  Portland Cement: ASTM C150/C150M, Type I or II, except Type IIl may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color

indicated.
1. Alkali content will not be more than 0.1 percent when tested in accordance with
ASTM Cl114.

B.  Hydrated Lime: ASTM C207, Type S.

C.  Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing
no other ingredients.

D.  Masonry Cement: ASTM C91/C91M.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

Argos USA LLC.

Cemex S.A.B.de C.V.

Fairborn Cement Company.

Federal White Cement, Ltd.

Holcim (US) Inc.

Lafarge North America Inc.

Lehigh Hanson; HeidelbergCement Group.
Lehigh White Cement Company.

Quikrete; The QUIKRETE Companies, LLC.
Sakrete; CRH Americas, Oldcastle APG.

T ERMe as o

E. Mortar Cement: ASTM C1329/C1329M.
1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to

the following:

a. Lafarge North America Inc.

18225R21001
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F. Preblended Dry Mortar Mix: Packaged blend made from portland cement and hydrated lime,
masonry cement, or mortar cement, sand, and admixtures and complying with
ASTM C1714/C1714M.

1. Preblended Dry Portland Cement Mortar Mix:

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Amerimix.

2)  Quikrete.

3) SAKRETE of North America LLC.
4) Spec Mix, LLC.

2. Preblended Dry Masonry Cement Mortar Mix

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Amerimix.
2) Spec Mix, LLC.

G.  Aggregate for Mortar: ASTM C144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or
crushed stone.

2. For joints less than 1/4-inch thick, use aggregate graded with 100 percent passing the
No. 16 sieve.

H.  Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with
ASTM C1384, and recommended by manufacturer for use in masonry mortar of composition
indicated.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to

the following:

a. Euclid Chemical Company (The); an RPM company.
b. GCP Applied Technologies Inc.

L. Water: Potable.

18225R21001
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2.6 TIES AND ANCHORS

A.  General: Ties and anchors extend at least 1-1/2 inches into veneer but with at least a 5/8-inch
cover on outside face.

B.  Materials: Provide ties and anchors specified in this article that are made from materials that
comply with the following unless otherwise indicated:

1. Hot-Dip  Galvanized,  Carbon-Steel = Wire: =~ ASTM A1064/A1064M,  with
ASTM A153/A153M, Class B-2 coating.

C.  Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow
vertical or horizontal adjustment but resist tension and compression forces perpendicular to
plane of wall.

1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch-diameter, hot-dip
galvanized-steel wire.

2. Tie Section: Triangular-shaped wire tie made from 0.187-inch-diameter, hot-dip
galvanized-steel wire.

D.  Adjustable Masonry-Veneer Anchors:

1. General: Provide anchors that allow vertical adjustment but resist a 100 1bf load in both
tension and compression perpendicular to plane of wall without deforming or developing
play in excess of 1/16-inch.

2. Fabricate sheet metal anchor sections and other sheet metal parts from 0.1084-inch-thick
steel sheet, galvanized after fabrication.

3. Fabricate wire ties from 0.187-inch-diameter, hot-dip galvanized-steel wire unless
otherwise indicated.

4. Contractor's Option: Unless otherwise indicated, provide any of the adjustable masonry-
veneer anchors specified.

5. Masonry-Veneer Anchors; Vertical Slotted L-Plate: Rib-stiffened, sheet metal anchor
section with screw holes at top and bottom, projecting vertical leg with slotted hole for
wire tie and washer at face of insulation.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) FERO Corporation.

2) Hohmann & Barnard, Inc.
3)  PROSOCO, Inc.

4) Wire-Bond.

6. Masonry-Veneer Anchors; Double-Pintle Plate: Rib-stiffened, sheet metal anchor section
with screw holes at top and bottom, projecting horizontal leg with slots for vertical legs
of double-pintle wire tie.
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a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Heckmann Building Products, Inc.
2) Hohmann & Barnard, Inc.

3) Quality Steel and Wire LLC.

4) Wire-Bond.

Masonry-Veneer Anchors; Slotted Plate: Sheet metal anchor section, with screw holes at
top and bottom; and raised rib-stiffened strap, stamped into center to provide a slot
between strap and base for wire tie. Use self-adhering tape to seal penetration behind
anchor plate.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1)  Heckmann Building Products, Inc.
2)  Hohmann & Barnard, Inc.

3) Quality Steel and Wire LLC.

4) Wire-Bond.

Masonry-Veneer Anchors; Slotted Plate with Prongs: Sheet metal anchor section, with
screw holes at top and bottom; top and bottom ends bent to form pronged legs of length
to match thickness of insulation; and raised rib-stiffened strap, stamped into center to
provide a slot between strap and base for wire tie. Use self-adhering tape to seal
penetration behind anchor plate.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1)  Hohmann & Barnard, Inc.
2) Wire-Bond.

Masonry-Veneer Anchors; Single-Barrel Screw: Self-drilling, single-barrel screw
designed to receive wire tie. Screw has a smooth barrel the same thickness as
insulation with factory-installed gasketed washer to seal at face of insulation and
sheathing and a coating to reduce thermal conductivity.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1)  Heckmann Building Products, Inc.
2) Hohmann & Barnard, Inc.

3) Rodenhouse Inc.

4) Wire-Bond.
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10.

11.

12.

Masonry-Veneer Anchors; Single-Barrel Screw with Double-Pintle Wingnut: Self-
drilling, single-barrel screw with thermally resistant wingnut head designed to receive
double-pintle wire tie. Screw has a smooth barrel the same thickness as insulation with
factory-installed gasketed washer to seal at face of insulation and sheathing and a coating
to reduce thermal conductivity.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1)  Heckmann Building Products, Inc.
2)  Hohmann & Barnard, Inc.

Polymer-Coated, Steel Drill Screws for Steel Studs: ASTM C954 except manufactured
with hex washer head and neoprene or EPDM washer, No. 10 diameter by length
required to penetrate steel stud flange with not less than 3 exposed threads, and with
organic polymer coating with salt-spray resistance to red rust of more than 800 hours in
accordance with ASTM B117.

Stainless-Steel Drill Screws for Steel Studs: ASTM C954 except manufactured with hex
washer head and neoprene or EPDM washer, No. 10 diameter by length required to
penetrate steel stud flange with not less than 3 exposed threads; either made from
Type 410 stainless steel or made with a carbon-steel drill point and 300 Series stainless-
steel shank.

2.7 EMBEDDED FLASHING

A.  Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet Metal
Manual" and as follows:

1.

18225R21001
042613 - 10

Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.016-inch thick.
Fabricate continuous flashings in sections 96 inches long minimum, but not exceeding
12 feet. Provide splice plates at joints of formed, smooth metal flashing.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Cheney Flashing Company.
2) Hohmann & Barnard, Inc.
3) Keystone Flashing Company, Inc.

Fabricate through-wall flashing with snaplock receiver on exterior face where indicated
to receive counterflashing.

Fabricate through-wall flashing with drip edge unless otherwise indicated. Fabricate by
extending flashing 1/2-inch out from wall, with outer edge bent down 30 degrees and
hemmed.

Fabricate metal drip edges from stainless steel. Extend at least 3 inches into wall and
1/2-inch out from wall, with outer edge bent down 30 degrees and hemmed.

MASONRY VENEER
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Fabricate metal expansion-joint strips from stainless steel to shapes indicated.

Solder metal items at corners.

8. EPDM Flashing: Sheet flashing product made from ethylene-propylene-diene terpolymer,
complying with ASTM D4637/D4637M, 40 mil thick.

~

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Carlisle Coatings & Waterproofing Inc.
2) Firestone Specialty Products.

3)  Heckmann Building Products, Inc.

4) Hohmann & Barnard, Inc.

5) Wire-Bond.

B.  Drainage Plane Flashing: Fabricate from stainless steel and/or elastomeric membrane and
drainage membrane to shapes indicated, including weep tabs, termination bar and drip edge.
Provide flashing materials as follows:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Mortar Net Solutions.
b. STS Coatings, Inc.
c. York Manufacturing, Inc.

Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.016-inch thick.
Elastomeric Membrane: EPDM complying with ASTM D4637/D4637M, 40 mil.
Fabricate continuous flashings in sections 60 inches long, minimum.

Accessories: Provide preformed corners, end dams, other special shapes, and seaming
materials produced by flashing manufacturer.

kv

C.  Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products
or products recommended by flashing manufacturer for bonding flashing sheets to each other
and to substrates.

D.  Termination Bars for Flexible Flashing: Stainless-steel steel bars 0.075-inch by 1 inch.

2.8 ACCESSORIES

A.  Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2Al;
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene.

B.  Weep/Vent Products: Use 1 of the following unless otherwise indicated:

1. Round Plastic Weep/Vent Tubing: Medium-density polyethylene, 3/8-inch OD by
4 inches long.

18225R21001
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2. Rectangular Plastic Weep/Vent Tubing: Clear butyrate, 3/8- by 1-1/2 by 3-1/2 inches
long.

3. Cellular Plastic Weep/Vent: One-piece, flexible extrusion made from UV-resistant
polypropylene copolymer, full height and width of head joint and depth 1/8-inch less than
depth of outer wythe, in color selected from manufacturer's standard.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1)  Advanced Building Products Inc.
2)  Heckmann Building Products, Inc.
3) Hohmann & Barnard, Inc.

4) Mortar Net Solutions.

5)  Wire-Bond.

4. Mesh Weep/Vent: Free-draining mesh; made from polyethylene strands, full height and
width of head joint and depth 1/8-inch less than depth of outer wythe; in color selected
from manufacturer's standard.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1)  CavClear; a division of Archovations, Inc.
2) Hohmann & Barnard, Inc.

3)  Keene Building Products.

4)  Mortar Net Solutions.

5. Vinyl Weep Hole/Vent: Units made from flexible PVC, designed to fit into a head joint
and consisting of a louvered vertical leg, flexible wings to seal against ends of masonry
units, and a top flap to keep mortar out of the head joint; in color selected by Architect.

a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1) Hohmann & Barnard, Inc.
2) Williams Products, Inc.
3) Wire-Bond.

C.  Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade
within the wall cavity.

1. Mortar Deflector: Strips, 3/4-inch thick and 10 inches high, with dovetail-shaped notches
that prevent clogging with mortar droppings.
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a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

1)  Advanced Building Products Inc.
2) Hohmann & Barnard, Inc.

3)  Keene Building Products.

4)  Mortar Net Solutions.

5)  Wire-Bond.

6)  York Manufacturing, Inc.

D.  Proprietary Acidic Masonry Cleaner: Manufacturer's standard-strength cleaner designed for
removing mortar/grout stains, efflorescence, and other new construction stains from new
masonry without discoloring or damaging masonry surfaces. Use product expressly approved
for intended use by cleaner manufacturer and manufacturer of masonry units being cleaned.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Diedrich Technologies, Inc.; a Hohmann & Barnard company.
b. EaCo Chem, Inc.
c. PROSOCO, Inc.

2.9 MORTAR MIXES
A.  General: Do not use admixtures, including pigments, air-entraining agents, accelerators,

retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise

indicated.

1. Do not use calcium chloride in mortar or grout.

2. Use portland cement-lime, masonry cement, or mortar cement mortar unless otherwise
indicated.

3. For exterior masonry, use portland cement-lime, masonry cement, or mortar cement
mortar.

4. For reinforced masonry, use portland cement-lime, masonry cement, or mortar cement
mortar.

5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to

view, regardless of weather conditions, to ensure that mortar color is consistent.
B.  Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix.
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients

before delivering to Project site.

C.  Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Use Type N
unless another type is indicated.

1. For masonry below grade or in contact with earth, use Type M.

18225R21001
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PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of the Work.

B.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A.  Leave openings for equipment to be installed before completing masonry. After installing
equipment, complete masonry to match the construction immediately adjacent to opening.

B.  Use full-size units without cutting if possible. If cutting is required to provide a continuous
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp,
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut
units with cut surfaces and, where possible, cut edges concealed.

C.  Select and arrange units for exposed unit masonry to produce a uniform blend of colors and
textures. Mix units from several pallets or cubes as they are placed.

33 TOLERANCES

A.  Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2-inch or
minus 1/4-inch.

2. For location of elements in plan, do not vary from that indicated by more than plus or
minus 1/2-inch.

3. For location of elements in elevation, do not vary from that indicated by more than plus
or minus 1/4-inch in a story height or 1/2-inch total.

B.  Lines and Levels:

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than
1/4-inch in 10 feet, or 1/2-inch maximum.
2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary
from level by more than 1/8-inch in 10 feet, 1/4-inch in 20 feet, or 1/2-inch maximum.
3. For vertical lines and surfaces, do not vary from plumb by more than 1/4-inch in 10 feet,
3/8-inch in 20 feet, or 1/2-inch maximum.
18225R21001
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4, For conspicuous vertical lines, such as external corners, door jambs, reveals, and
expansion and control joints, do not vary from plumb by more than 1/8-inch in 10 feet,
1/4-inch in 20 feet, or 1/2-inch maximum.

5. For lines and surfaces, do not vary from straight by more than 1/4-inch in 10 feet,
3/8-inch in 20 feet, or 1/2-inch maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more than
1/4-inch in 10 feet, or 1/2-inch maximum.

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more

than 1/16-inch except due to warpage of masonry units within tolerances specified for
warpage of units.

Joints:

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8-inch,
with a maximum thickness limited to 1/2-inch.

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more
than 1/8-inch.

3. For head and collar joints, do not vary from thickness indicated by more than plus
3/8-inch or minus 1/4-inch.

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8-inch.

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line

by more than 1/16-inch from 1 masonry unit to the next.

LAYING MASONRY WALLS

Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in
running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at
corners or jambs.

Stopping and Resuming Work: Stop work by stepping back units in each course from those in
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh
masonry.

Built-In Work: As construction progresses, build in items specified in this and other Sections.
Fill in solidly with masonry around built-in items.

Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.

18225R21001
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3.5 MORTAR BEDDING AND JOINTING
A.  Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient
mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head
joints.
B.  Lay hollow brick and CMUs with face shells fully bedded in mortar and with head joints of
depth equal to bed joints. At starting course, fully bed entire units, including area under cells.

L. At anchors and ties, fully bed units and fill cells with mortar as needed to fully embed

anchors and ties in mortar.
C.  Set cast-stone trim units in full bed of mortar with full vertical joints.

1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear
water.

2. Wet joint surfaces thoroughly before applying mortar.

3. Rake out mortar joints for pointing with sealant.

D.  Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.
3.6 ANCHORED MASONRY VENEERS
A.  Anchor masonry veneers to wall framing and masonry backup with masonry-veneer anchors to
comply with the following requirements:

1. Fasten screw-attached anchors through sheathing to wall framing and masonry backup
with metal fasteners of type indicated. Use 2 fasteners unless anchor design only uses
1 fastener.

2. Embed tie sections in masonry joints.

3. Locate anchor sections to allow maximum vertical differential movement of ties up and
down.

4. Space anchors as indicated, but not more than 18 inches o.c. vertically and 24 inches o.c.
horizontally, with not less than 1 anchor for each 2 sq. ft. of wall area. Install additional
anchors within 12 inches of openings and at intervals, not exceeding 8 inches, around
perimeter.

5. Space anchors as indicated, but not more than 16 inches o.c. vertically and 25 inches o.c.
horizontally, with not less than 1 anchor for each 2.67 sq. ft. of wall area. Install
additional anchors within 12 inches of openings and at intervals, not exceeding 36 inches,
around perimeter.

6. Space anchors as indicated, but not more than 18 inches o.c. vertically and horizontally.
Install additional anchors within 12 inches of openings and at intervals, not exceeding
24 inches, around perimeter.

B.  Provide not less than 2 inches of airspace between back of masonry veneer and face of
insulation.
18225R21001
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1. Keep airspace clean of mortar droppings and other materials during construction. Bevel
beds away from airspace, to minimize mortar protrusions into airspace. Do not attempt to
trowel or remove mortar fins protruding into airspace.

3.7 ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

A.  Anchor masonry to structural steel, where masonry abuts or faces structural steel to comply
with the following:

1. Provide an open space not less than 1 inch wide between masonry and structural steel
unless otherwise indicated. Keep open space free of mortar and other rigid materials.

2. Anchor masonry with anchors embedded in masonry joints and attached to structure.

3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c.
horizontally.

3.8 EXPANSION JOINTS

A.  General: Install expansion-joint materials in unit masonry as masonry progresses. Do not allow
materials to span expansion joints without provision to allow for in-plane wall or partition

movement.

B.  Form expansion joints as follows:

1. Build flanges of metal expansion strips into masonry. Lap each joint 4 inches in direction
of water flow. Seal joints below grade and at junctures with horizontal expansion joints if
any.

2. Build flanges of factory-fabricated, expansion-joint units into masonry.

3. Build in compressible joint fillers where indicated.

4. Form open joint full depth of brick wythe and of width indicated, but not less than
3/8-inch for installation of sealant and backer rod specified in Section 079200 "Joint
Sealants."

C.  Provide horizontal, pressure-relieving joints by either leaving an airspace or inserting a
compressible filler of width required for installing sealant and backer rod specified in
Section 079200 "Joint Sealants," but not less than 3/8-inch.

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry.

3.9 LINTELS
A.  Install steel lintels where indicated.
B.  Provide offset angle supports where indicate and where openings of more than 12 inches for

brick-size units and 24 inches for block-size units are indicated without structural steel or other
supporting lintels.

18225R21001
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C.  Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.
3.10 FLASHING, WEEP HOLES, AND VENTS
A.  General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges,
other obstructions to downward flow of water in wall, and where indicated.
B.  Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on
sloping bed of mortar and cover with mortar. Before covering with mortar, seal
penetrations in flashing with adhesive, sealant, or tape as recommended by flashing
manufacturer.

2. Extend flashing through veneer, across airspace behind veneer, and up face of sheathing
at least 8 inches; with upper edge tucked under water-resistive barrier, lapping at least
4 inches. Fasten upper edge of flexible flashing to sheathing through termination bar as
shown in the Drawings or per manufacturer.

3. At lintels and shelf angles, extend flashing 6 inches minimum at each end. At heads and
sills, extend flashing 6 inches minimum and turn ends up not less than 2 inches to form
end dams.

4. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible
flashing 1/2-inch back from outside face of wall, and adhere flexible flashing to top of
metal drip edge.

C.  Install reglets and nailers for flashing and other related construction where they are indicated to
be built into masonry.

D. Install weep holes in veneers in head joints of first course of masonry immediately above
embedded flashing.

1. Use specified weep/cavity vent products to form weep holes.

2. Space weep holes 24 inches o.c. unless otherwise indicated.

3. Space weep holes formed from plastic tubing 16 inches o.c.

4. Cover cavity side of weep holes with plastic insect screening at cavities insulated with
loose-fill insulation.

E.  Place cavity drainage material in airspace behind veneers to comply with configuration
requirements for cavity drainage material in "Accessories" Article.

F. Install vents in head joints in exterior wythes at spacing indicated. Use specified weep/cavity
vent products to form vents.

1. Close cavities off vertically and horizontally with blocking in manner indicated. Install
through-wall flashing and weep holes above horizontal blocking.
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3.11

A.

3.12

FIELD QUALITY CONTROL
Inspections: Special inspections in accordance with Level 2 in TMS 402.

1. Begin masonry construction only after inspectors have verified proportions of site-
prepared mortar.

Testing Prior to Construction: One set of tests.

Clay Masonry Unit Test: For each type of unit provided, in accordance with ASTM C67/C67M
for compressive strength.

Mortar Test (Property Specification): For each mix provided, in accordance with ASTM C780.
Test mortar for mortar air content and compressive strength.

REPAIRING, POINTING, AND CLEANING

Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units. Install new units to match adjoining units; install
in fresh mortar, pointed to eliminate evidence of replacement.

Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and
completely fill with mortar. Point up joints, including corners, openings, and adjacent
construction, to provide a neat, uniform appearance. Prepare joints for sealant application,
where indicated.

In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar
fins and smears before tooling joints.

Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes
or chisels.
2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for

comparison purposes. Obtain Architect's approval of sample cleaning before proceeding
with cleaning of masonry.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering
them with liquid strippable masking agent or polyethylene film and waterproof masking
tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by
rinsing surfaces thoroughly with clear water.

5. Clean masonry with a proprietary acidic cleaner applied according to manufacturer's

written instructions.
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MASONRY VENEER 042613 - 19



City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

3.13 MASONRY WASTE DISPOSAL

A.  Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's
property. At completion of unit masonry work, remove from Project site.

B.  Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
described above or recycled, and other masonry waste, and legally dispose of off Owner's

property.

END OF SECTION 042613
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SECTION 044313.13 - ANCHORED STONE MASONRY VENEER

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

SUMMARY

Section Includes:

1. Quarried stone masonry anchored to unit masonry backup as a veneer.
2. Quarried stone masonry anchored to cold-formed metal framing and sheathing as a
veneer.

Products Installed but Not Furnished under This Section Include:

1. Steel lintels in unit masonry.
2. Steel shelf angles for supporting unit masonry.

Related Requirements: Section 042000 "Unit Masonry" for concealed flashing, horizontal joint
reinforcement, and veneer anchors.
PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS
Product Data: For each variety of stone, stone accessory, and manufactured product.
Samples for Initial Selection: For colored mortar and other items involving color selection.

Samples for Verification:

1. For each stone type indicated. Include at least 2 Samples in each set and show the full
range of color and other visual characteristics in completed Work.
2. For each color of mortar required.

INFORMATIONAL SUBMITTALS
Qualification Data: For Installer.
List of Materials Used in Constructing Mockups: List generic product names together with

manufacturers, manufacturers' product names, supply sources, and other information as required
to identify materials used. Include mix proportions for mortar and source of aggregates.
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1.5

1.6

1. Neither receipt of list nor approval of mockups constitutes approval of deviations from
the Contract Documents contained in mockups unless Architect approves such deviations
in writing.

Material Test Reports:

L. Stone Test Reports: For stone variety proposed for use on Project, by a qualified testing

agency, indicating compliance with required physical properties, other than abrasion
resistance, according to referenced ASTM standards. Base reports on testing done within
previous 3 years.

2. Sealant Compatibility and Adhesion Test Report: From sealant manufacturer indicating
that sealants will not stain or damage stone. Include interpretation of test results and
recommendations for primers and substrate preparation needed for adhesion.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs experienced stonemasons and stone
fitters.

Mockups: Build mockups to demonstrate aesthetic effects and to set quality standards for
materials and execution.

1. Build mockups for typical exterior wall in sizes approximately 48 inches long by
48 inches high by full thickness, including face and backup wythes and accessories.

a. Include stone coping at top of mockup.
b. Include a sealant-filled joint at least 16 inches long in mockup.
c. Include through-wall flashing installed for a 24-inch length in corner of mockup

approximately 16 inches down from top of mockup, with a 12-inch length of
flashing left exposed to view (omit stone masonry above half of flashing).

d. Include metal studs, sheathing, veneer anchors, flashing, and weep holes in
exterior masonry-veneer wall mockup.

2. Protect accepted mockups from the elements with weather-resistant membrane.

3. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

4. Subject to compliance with requirements, approved mockups may become part of the

completed Work if undisturbed at time of Substantial Completion.

DELIVERY, STORAGE, AND HANDLING

Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.
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C.  Deliver preblended, dry mortar mix in moisture-resistant containers designed for use with
dispensing silos. Store preblended, dry mortar mix in delivery containers on elevated platforms,
under cover, in a dry location, or in covered weatherproof dispensing silos.

D.  Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.
1.7 FIELD CONDITIONS
A.  Protection of Stone Masonry: During construction, cover tops of walls, projections, and sills
with waterproof sheeting at end of each day's work. Cover partially completed stone masonry

when construction is not in progress.

B.  Stain Prevention: Immediately remove mortar and soil to prevent them from staining stone
masonry face.

1. Protect base of walls from rain-splashed mud and mortar splatter using coverings spread
on the ground and over the wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted and
integral finishes, from mortar droppings.

4. Turn scaffold boards near the wall on edge at end of each day to prevent rain from

splashing mortar and dirt on completed stone masonry.

C.  Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice
or frost. Do not build on frozen substrates. Remove and replace stone masonry damaged by
frost or freezing conditions. Comply with cold-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is
40 degrees F and above and will remain so until masonry has dried, but not less than
7 days after completing cleaning.
D.  Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.
1.8 COORDINATION

A.  Advise installers of adjacent Work about specific requirements for placement of reinforcement,
veneer anchors, flashing, and similar items to be built into stone masonry.
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ANCHORED STONE MASONRY VENEER 044313.13 -3



City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Source Limitations for Stone: Obtain each variety of stone, regardless of finish, from single
quarry, whether specified in this Section or in another Section of the Specifications, with
resources to provide materials of consistent quality in appearance and physical properties.

B.  Source Limitations for Mortar Materials: Obtain mortar ingredients of uniform quality for each
cementitious component from single manufacturer and each aggregate from single source or
producer.

22 LIMESTONE MASONRY UNITS

A.  Material Standard: Comply with ASTM C568/C568M.
1. Classification: III High Density.

B.  Description: Natural dolomitic limestone that has been selected, trimmed or cut to specified or
indicated shapes or sizes, with or without 1 or more mechanically dressed faces.

C.  Material: Subject to compliance with requirements, available stone varieties that may be
incorporated into the Work include, but are not limited to, the following:

1. Arriscraft.

D.  Varieties and Sources: Dense, dolomitic limestone, quarried from the Amabel formation in the

Bruce Peninsula near Wiarton, Ontario, Canada.
2.3 MORTAR MATERIALS

A.  Portland Cement: ASTM C150/C150M, Type I or Type II, except Type III may be used for
cold-weather construction; natural color or white cement may be used as required to produce
mortar color indicated.

1. Low-Alkali Cement: Not more than 0.60 percent total alkali when tested according to
ASTM Cl114.

B.  Hydrated Lime: ASTM C207, Type S.

C.  Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing
no other ingredients.

D.  Mortar Cement: ASTM C1329/C1329M.

E.  Masonry Cement: ASTM C91/C91M.
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2.5

2.6

2.7

Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with
ASTM C494/C494M, Type C, and recommended by manufacturer for use in masonry mortar of
composition indicated.

Water: Potable.

VENEER ANCHORS

Refer to Section 042000 "Unit Masonry" for veneer anchors.

EMBEDDED FLASHING MATERIALS

Refer to Section 042000 "Unit Masonry" for embedded flashing materials.

MISCELLANEOUS MASONRY ACCESSORIES

Compressible Filler: Refer to Section 042000 "Unit Masonry" for compressible filler.
Cementitious Dampproofing for Limestone: Cementitious formulation recommended by ILI and
nonstaining to stone, compatible with joint sealants, and noncorrosive to veneer anchors and
attachments.

Weep/Vent Products: Refer to Section 042000 "Unit Masonry" for weep/vent products.

Cavity Drainage Material: Refer to Section 042000 "Unit Masonry" for cavity drainage
material.

MASONRY CLEANERS

Acid-Based Cleaner: Manufacturer’s standard acidic new masonry cleaner composed of
buffered hydrochloric acid. Verify compatibility with selected masonry product and mortar and

adjacent construction.

1. NMD 80 manufactured by EaCo Chem, Inc.; New Castle, PA; www.eacochem.com.
2. Or approved equal.

Non-Hydrochloric Acid-Based Cleaner: Manufacturer’s standard non-hydrochloric acidic new
masonry cleaner composed of organic salts. Verify compatibility with selected masonry product

and mortar and adjacent construction.

1. SOS 50 manufactured by EaCo Chem, Inc.; New Castle, PA; www.eacochem.com.
2. Or approved equal.
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2.8

A.

B.

2.9

A.

FABRICATION

General: Fabricate stone units in sizes and shapes required to comply with requirements
indicated.

1. For limestone, comply with recommendations in ILI's "Indiana Limestone Handbook."

Select stone to produce pieces of thickness, size, and shape indicated, including details on
Drawings and pattern specified in "Setting Stone Masonry" Article.

Dress joints (bed and vertical) straight and at right angle to face unless otherwise indicated.
Shape beds to fit supports.

Cut and drill sinkages and holes in stone for anchors and supports.

Carefully inspect stone at quarry or fabrication plant for compliance with requirements for
appearance, material, and fabrication. Replace defective units before shipment.

1. Clean sawed backs of stone to remove rust stains and iron particles.

MORTAR MIXES

Refer to Section 042000 "Unit Masonry" for mortar mixes.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine surfaces indicated to receive stone masonry, with Installer present, for compliance
with requirements for installation tolerances and other conditions affecting performance of
stone masonry.

B.  Examine substrate to verify that inserts, reinforcement, veneer anchors, flashing, and other
items installed in substrates and required for or extending into stone masonry are correctly
installed.

C.  Examine wall framing, sheathing, and weather-resistant barrier to verify that stud locations are
suitable for spacing of veneer anchors and that installation will result in a weatherproof
covering.

D.  Proceed with installation only after unsatisfactory conditions have been corrected.
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32 PREPARATION

A.  Accurately mark stud centerlines on face of weather-resistant barrier before beginning stone
installation.

B.  Clean dirty or stained stone surfaces by removing soil, stains, and foreign materials before
setting. Clean stone by thoroughly scrubbing with fiber brushes and then drenching with clear
water. Use only mild cleaning compounds that contain no caustic or harsh materials or
abrasives.

33 INSTALLATION OF STONE MASONRY

A.  Perform necessary field cutting and trimming as stone is set.

1. Use power saws to cut stone that is fabricated with saw-cut surfaces. Cut lines straight
and true, with edges eased slightly to prevent snipping.

B.  Sort stone before it is placed in wall to remove stone that does not comply with requirements
relating to aesthetic effects, physical properties, or fabrication, or that is otherwise unsuitable
for intended use.

C.  Arrange stones with color and size variations uniformly dispersed for an evenly blended
appearance.

D. [Install supports, fasteners, and other attachments indicated or necessary to secure stone masonry
in place.

E. Set stone accurately in locations indicated with edges and faces aligned according to established
relationships and indicated tolerances.

F. Install steel lintels where indicated. Provide minimum bearing of 8 inches at each jamb unless
otherwise indicated.

G.  Maintain uniform joint widths except for variations due to different stone sizes and where minor
variations are required to maintain bond alignment if any. Lay walls with joints not less than
3/8-inch at narrowest points or more than 3/8-inch at widest points.

H.  Provide sealant joints of widths and at locations indicated.

1. Keep sealant joints free of mortar and other rigid materials.
2. Sealant joints are specified in Section 079200 "Joint Sealants."

L Install embedded flashing and weep holes at shelf angles, lintels, ledges, other obstructions to
downward flow of water in wall, and where indicated.

1. At stud-framed walls, extend flashing through stone masonry, up sheathing face at least
8 inches, and behind weather barrier.
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2. At multiwythe masonry walls, including cavity walls, extend flashing through stone
masonry, turned up a minimum of 8 inches, and extend into or through inner wythe to
comply with requirements in Section 042000 "Unit Masonry."

3. At lintels and shelf angles, extend flashing full length of angles but not less than 6 inches
into masonry at each end.

4. At sills, extend flashing not less than 4 inches at ends.
5. At ends of head and sill flashing, turn up not less than 2 inches to form end dams.
6. Extend sheet metal flashing 1/2-inch beyond masonry face at exterior, and turn flashing

down to form a drip.

7. Install metal drip edges beneath flexible flashing at exterior wall face. Stop flexible
flashing 1/2-inch back from exterior wall face and adhere flexible flashing to top of metal
drip edge.

Place weep holes and vents in joints where moisture may accumulate, including at base of
cavity walls, above shelf angles, and at flashing.

1. Use round plastic tubing to form weep holes.
2. Space weep holes 24 inches o.c.
3. Place cavity drainage material in cavities to comply with configuration requirements for

cavity drainage material in "Miscellaneous Masonry Accessories" Article.

Install vents in head joints at top of each continuous cavity at spacing indicated. Use mesh weep
holes/vents to form vents.

1. Close cavities off vertically and horizontally with blocking in manner indicated. Install
through-wall flashing and weep holes above horizontal blocking.

Coat Limestone with Cementitious Dampproofing as Follows:

1. Stone Extending below Grade: Beds, joints, back surfaces, and face surfaces below grade.

CONSTRUCTION TOLERANCES

Variation from Plumb: For vertical lines and surfaces, do not exceed 1/4-inch in 10 feet,
3/8-inch in 20 feet, or 1/2-inch in 40 feet or more. For external corners, expansion joints, control
joints, and other conspicuous lines, do not exceed 1/4-inch in 20 feet or 1/2-inch in 40 feet or
more.

Variation from Level: For bed joints and lines of exposed lintels, sills, parapets, horizontal
grooves, and other conspicuous lines, do not exceed 1/4-inch in 20 feet or 1/2-inch in 40 feet or

more.

Variation of Linear Building Line: For position shown in plan, do not exceed 1/2-inch in 20 feet
or 3/4-inch in 40 feet or more.

Variation in Mortar-Joint Thickness: Do not vary from joint size range indicated.
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3.5

3.6

A.

INSTALLATION OF ANCHORED STONE MASONRY

Anchor stone masonry to unit masonry with wire anchors unless otherwise indicated. Connect
anchors to masonry joint reinforcement by inserting pintles into eyes of masonry joint
reinforcement projecting from unit masonry.

Anchor stone masonry to unit masonry with adjustable, screw-attached veneer anchors unless
otherwise indicated. Fasten anchors to unit masonry with 2 screws.

Anchor stone masonry to stud framing with adjustable, screw-attached veneer anchors unless
otherwise indicated. Fasten anchors through sheathing to framing with 2 screws.

Anchor stone masonry to stud framing with screw-attached veneer anchors unless otherwise
indicated.

Embed veneer anchors in mortar joints of stone masonry at least halfway, but not less than
1-1/2 inches, through stone masonry and with at least a 5/8-inch cover on exterior face.

Space anchors to provide not less than 1 anchor per 2 sq. ft. of wall area. Install additional
anchors within 12 inches of openings, sealant joints, and perimeter at intervals not exceeding

12 inches.

Set stone in full bed of mortar with full head joints unless otherwise indicated. Build anchors
into mortar joints as stone is set.

Provide 1-inch cavity between stone masonry and backup construction unless otherwise
indicated. Keep cavity free of mortar droppings and debris.

1. Slope beds toward cavity to minimize mortar protrusions into cavity.
2. Do not attempt to trowel or remove mortar fins protruding into cavity.

Rake out joints for pointing with mortar to depth of not less than 1/2-inch before setting mortar
has hardened. Rake joints to uniform depths with square bottoms and clean sides.

POINTING

Prepare stone-joint surfaces for pointing with mortar by removing dust and mortar particles.
Where setting mortar was removed to depths greater than surrounding areas, apply pointing
mortar in layers not more than 3/8-inch deep until a uniform depth is formed.

Point stone joints by placing and compacting pointing mortar in layers of not more than
3/8-inch deep. Compact each layer thoroughly and allow to it become thumbprint hard before
applying next layer.

Tool joints, when pointing mortar is thumbprint hard, with a smooth jointing tool to produce the
following joint profile:

1. Joint Profile: Concave.
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3.7 ADJUSTING AND CLEANING

A.  Remove and replace stone masonry of the following description:

1. Broken, chipped, stained, or otherwise damaged stone. Stone may be repaired if methods
and results are approved by Architect.
2. Defective joints.
3. Stone masonry not matching approved samples and mockups.
4. Stone masonry not complying with other requirements indicated.
B.  Replace in a manner that results in stone masonry matching approved samples and mockups,

complying with other requirements, and showing no evidence of replacement.

C.  In-Progress Cleaning: Clean stone masonry as work progresses. Remove mortar fins and smears
before tooling joints.

D.  Final Cleaning: After mortar is thoroughly set and cured, clean stone masonry as follows:

1.

Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes
or chisels.

2. Test cleaning methods on mockup; leave one-half of panel uncleaned for comparison
purposes. Obtain Architect's approval of sample cleaning before cleaning stone masonry.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering
them with liquid strippable masking agent, polyethylene film, or waterproof masking
tape.

4. Wet wall surfaces with water before applying cleaner; remove cleaner promptly by
rinsing thoroughly with clear water.

5. Clean stone masonry by bucket and brush hand-cleaning method described in
BIA Technical Note No. 20, Revised II, using job-mixed detergent solution.

6. Clean limestone masonry to comply with recommendations in ILI's "Indiana Limestone
Handbook."

3.8 EXCESS MATERIALS AND WASTE

A.  Excess Stone: Stack excess stone where directed by Owner for Owner's use.

B.  Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
described above, and other waste, and legally dispose of off Owner's property.

END OF SECTION 044313.13
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SECTION 047200 - CAST STONE MASONRY

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section Includes:

1. Trim units.
2. Mortar materials.
3. Accessories.

Related Requirements: Section 042613 “Masonry Veneer” for Project conditions, source
limitations for mortar materials, mortar materials, mortar mixes, proprietary acidic cleaners,
installation tolerances, and adjusting and cleaning.

ACTION SUBMITTALS

Product Data: For each type of product.

1. For cast stone units, include construction details, material descriptions, dimensions of
individual components and profiles, and finishes.

Shop Drawings: Show fabrication and installation details for cast stone units. Include
dimensions, details of reinforcement and anchorages if any, and indication of finished faces.

1. Include building elevations showing layout of units and locations of joints and anchors.
Samples for Verification: For each shape required, 4 inches.

Full-Size Samples: For each trim shape of cast stone unit required.

1. Make available for Architect's review at Project site.

2. Approved Samples may be installed in the Work.

INFORMATIONAL SUBMITTALS

Qualification Data: For manufacturer.

1. Include copies of material test reports, indicating compliance of cast stone with
ASTM C1364.
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B.  Material Test Reports: For each mix required to produce cast stone, based on testing according
to ASTM C1364.

1. Provide test reports based on testing within previous 6 months.

1.4 QUALITY ASSURANCE
A.  Manufacturer Qualifications: A qualified manufacturer of cast stone units similar to those
indicated for this Project, that has sufficient production capacity to manufacture required units,
and is a plant certified by CSI (Cast Stone Institute).
B.  Furnish cast stone for installation in mockups specified in Section 042613

"Masonry Veneer."

1. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups, unless Architect specifically approves such deviations
in writing.

1.5 DELIVERY, STORAGE, AND HANDLING
A.  Coordinate delivery of cast stone with unit masonry work to avoid delaying the Work.
B.  Pack, handle, and ship cast stone units in suitable packs or pallets.

1. Lift with wide-belt slings; do not use wire rope or ropes that might cause staining. Move
cast stone units if required, using dollies with wood supports.

2. Store cast stone units on wood skids or pallets with nonstaining, waterproof covers,
securely tied. Arrange to distribute weight evenly and to prevent damage to units.
Ventilate under covers to prevent condensation.

C. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.
D.  Store mortar aggregates where grading and other required characteristics can be maintained and
contamination can be avoided.
1.6 PROJECT CONDITIONS
A.  Refer to Section 042613 “Masonry Veneer” for Project conditions.
18225R21001
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PART 2 - PRODUTS

2.1

2.2

A.

MANUFACTURERS

Source Limitations for Cast Stone: Obtain cast stone units from single source from single
manufacturer.

Source Limitations for Mortar Materials: Refer to Section 042613 “Masonry Veneer” for source
limitations for mortar materials.

CAST STONE MATERIALS

General: Comply with ASTM C1364.

Portland Cement: ASTM C150/C150M, Typel or TypeIll, containing not more than
0.60 percent total alkali when tested according to ASTM C114. Provide natural color or white

cement as required to produce cast stone color indicated.

Coarse Aggregates: Limestone complying with ASTM C33/C33M; gradation and colors as
needed to produce required cast stone textures and colors.

Fine Aggregates: Natural sand or crushed stone complying with ASTM C33/C33M, gradation
and colors as needed to produce required cast stone textures and colors.

Admixtures: Use only admixtures specified or approved in writing by Architect.

1. Do not use admixtures that contain more than 0.1-percent, water-soluble chloride ions by
mass of cementitious materials. Do not use admixtures containing calcium chloride.
2. Use only admixtures that are certified by manufacturer to be compatible with cement and

other admixtures used.

3. Air-Entraining Admixture: ASTM C260/C260M. Add to mixes for units exposed to the
exterior at manufacturer's prescribed rate to result in an air content of 4 to 6 percent,
except do not add to zero-slump concrete mixes.

4. Water-Reducing Admixture: ASTM C494/C494M, Type A.

Water-Reducing, Retarding Admixture: ASTM C494/C494M, Type D.

6. Water-Reducing, Accelerating Admixture: ASTM C494/C494M, Type E.

hd

Reinforcement:

1. Deformed steel bars complying with ASTM A615/A615M, Grade 40. Use galvanized or
epoxy-coated reinforcement when covered with less than 1-1/2 inches of cast stone
material.

a. Epoxy Coating: ASTM A775/A775M.
b. Galvanized Coating: ASTM A767/A767M.

2. Fiber Reinforcement: ASTM C1116/C1116M.
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G. Embedded Anchors and Other Inserts: Fabricated from stainless steel complying with

ASTM A240/A240M, ASTM A276/A276M, or ASTM A666, Type 304.

2.3 CAST STONE UNITS
A.  Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Architectural Cast Stone; West Chicago, Illinois.

2. Architectural Cast Stone, Inc.; Wichita, Kansas.

3. Arriscraft; Arris-Cast.

4, Caliber Cast Stone; O’Fallon, Missouri.

5. Midwest Cast Stone, Inc.; Kansas City, Kansas.

B.  Cast Stone Units: Comply with ASTM C1364.

1. Units are manufactured using the manufacturer's selected method.

2. Trim units including window sills.

C.  Fabricate units with sharp arris and accurately reproduced details, with indicated texture on all
exposed surfaces unless otherwise indicated.

L. Slope exposed horizontal surfaces to drain as indicated.

2. Provide raised fillets at backs of sills and at ends indicated to be built into jambs.

3. Provide drips on projecting elements unless otherwise indicated.

D.  Fabrication Tolerances:

1. Variation in Cross Section: Do not vary from indicated dimensions by more than
1/8-inch.

2. Variation in Length: Do not vary from indicated dimensions by more than 1/360 of the
length of unit or 1/8-inch, whichever is greater, but in no case by more than 1/4-inch.

3. Warp, Bow, and Twist: Not to exceed 1/360 of the length of unit or 1/8-inch, whichever
is greater.

4, Location of Grooves, False Joints, Holes, Anchorages, and Similar Features: Do not vary
from indicated position by more than 1/8-inch on formed surfaces of units and 3/8-inch
on unformed surfaces.

E. Cure Units as Follows:

1. Cure units in enclosed, moist curing room at 95 percent relative humidity and
temperature of 100 degrees F for 12 hours, or 70 degrees F for 16 hours.

2. Keep units damp and continue curing to comply with 1 of the following:

a. No fewer than 5 days at mean daily temperature of 70 degrees F or above.
b. No fewer than 7 days at mean daily temperature of 50 degrees F or above.
F.  Acid etch units after curing to remove cement film from surfaces to be exposed to view.
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G.

24

A.

25

A.

B.

C.

2.6

A.

Colors and Textures: As selected by Architect from manufacturer's full range.

MORTAR MATERIALS

Provide mortar materials that comply with Section 042613 "Masonry Veneer."

ACCESSORIES

Anchors: Type and size indicated, fabricated from Type 304 stainless steel complying with
ASTM A240/A240M, ASTM A276/A276M, or ASTM A666.

Dowels: 1/2-inch-diameter round bars, fabricated from Type 304 stainless steel complying with
ASTM A240/A240M, ASTM A276/A276M, or ASTM A666.

Proprietary Acidic Cleaner: Refer to Section 042613 “042613 “Masonry Veneer” for
proprietary acidic cleaner.

MORTAR MIXES

Comply with requirements in Section 042613 "Masonry Veneer" for mortar mixes.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

B.

33

A.

EXAMINATION

Examine substrates and conditions, with installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

SETTING CAST STONE IN MORTAR
Set cast stone as indicated in TMS 604.

Install cast stone units to comply with requirements in Section 042613 "Masonry Veneer."

SETTING ANCHORED CAST STONE WITH SEALANT-FILLED JOINTS

Set cast stone as indicated in TMS 604.
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3.5

A.

Set cast stone as indicated on Drawings. Set units accurately in locations indicated, with edges
and faces aligned according to established relationships and indicated tolerances.

1. Install anchors, supports, fasteners, and other attachments indicated or necessary to
secure units in place.
2. Shim and adjust anchors, supports, and accessories to set cast stone in locations indicated

with uniform joints.

Keep cavities open where unfilled space is indicated between back of cast stone units and
backup wall; do not fill cavities with mortar or grout.

Fill anchor holes with sealant.

1. Where dowel holes occur at pressure-relieving joints, provide compressible material at
ends of dowels.

Keep joints free of mortar and other rigid materials. Remove temporary shims and spacers from
joints after anchors and supports are secured in place and cast stone units are anchored. Do not
begin sealant installation until temporary shims and spacers are removed.

L. Form open joint of width indicated, but not less than 3/8-inch.

Prime cast stone surfaces to receive sealant and install compressible backer rod in joints before
applying sealant unless otherwise indicated.

Prepare and apply sealant of type and at locations indicated to comply with applicable
requirements in Section 079200 "Joint Sealants."

INSTALLATION TOLERANCES

Refer to Section 042613 “Masonry Veneer” for installation tolerances.

ADJUSTING AND CLEANING

Refer to Section 04613 “Masonry Veneer” for adjusting and cleaning.

END OF SECTION 047200
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Structural steel.

2. Grout.

Related Requirements:

1. Section 053100 "Steel Decking" for field installation of shear connectors through deck.

2. Section 055000 "Metal Fabrications" for miscellaneous steel fabrications and other steel
items not defined as structural steel.

3. Section 099113 "Exterior Painting" and Section 099123 "Interior Painting" for surface-
preparation and priming requirements.

DEFINITIONS
Structural Steel: Elements of the structural frame indicated on Drawings and as described in
AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."
Seismic-Load-Resisting System: Elements of structural-steel frame designated as "SLRS" or
along grid lines designated as "SLRS" on Drawings, including columns, beams, and braces and
their connections.
Heavy Sections: Rolled and built-up sections as follows:
1. Shapes included in ASTM A 6/A 6M with flanges thicker than 1-1/2 inches.

2. Welded built-up members with plates thicker than 2 inches.

3. Column base plates thicker than 2 inches.
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1.4 COORDINATION
A.  Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint
and coating manufacturers' written recommendations to ensure that shop primers and topcoats
are compatible with one another.
B.  Coordinate installation of anchorage items to be embedded in or attached to other construction
without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and

directions for installation.

1.5 PREINSTALLATION MEETINGS

A.  Preinstallation Conference: Conduct conference at Project site.

1.6 ACTION SUBMITTALS

A.  Product Data: For each type of product.

B.  Shop Drawings: Show fabrication of structural-steel components.
1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
2. Include embedment Drawings.

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds,
and show size, length, and type of each weld. Show backing bars that are to be removed
and supplemental fillet welds where backing bars are to remain.

4, Indicate type, size, and length of bolts, distinguishing between shop and field bolts.
Identify pretensioned and slip-critical, high-strength bolted connections.

C.  Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):
Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded
joint qualified by testing, including the following:

1. Power source (constant current or constant voltage).
2. Electrode manufacturer and trade name, for demand critical welds.
D.  Delegated-Design Submittal: For structural-steel connections indicated to comply with design

loads, include analysis data signed and sealed by the qualified professional engineer responsible
for their preparation licensed in the same State as the Project.
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1.7 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For Installer, fabricator, shop-painting applicators, professional engineer, &
testing agency.

B.  Welding certificates.

C.  Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers,
certifying that shop primers are compatible with topcoats.

D.  Mill test reports for structural steel, including chemical and physical properties.

E. Product Test Reports: For the following:

1. Bolts, nuts, and washers including mechanical properties and chemical analysis.
2. Direct-tension indicators.
3. Tension-control, high-strength, bolt-nut-washer assemblies.

4. Shop primers.

5. Nonshrink grout.

F. Survey of existing conditions.
G.  Source quality-control reports.
H.  Field quality-control and special inspection reports.

1.8 QUALITY ASSURANCE

A.  Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category STD.

B.  Installer Qualifications: A qualified installer who participates in the AISC Quality Certification
Program and is designated an AISC-Certified Erector, Category ACSE.

C. Shop-Painting Applicators: Qualified according to AISC's Sophisticated Paint Endorsement P2
or to SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting
Applicators."

D.  Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

1. Welders and welding operators performing work on bottom-flange, demand-critical
welds shall pass the supplemental welder qualification testing, as required by
18225R21001
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1.9

AWS D1.8/D1.8M. FCAW-S and FCAW-G shall be considered separate processes for
welding personnel qualification.

Comply with applicable provisions of the following specifications and documents:

1. AISC 303.

2. AISC 360.

3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

DELIVERY, STORAGE, AND HANDLING

Store materials to permit easy access for inspection and identification. Keep steel members off

ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel

members and packaged materials from corrosion and deterioration.

1. Do not store materials on structure in a manner that might cause distortion, damage, or
overload to members or supporting structures. Repair or replace damaged materials or
structures as directed.

Store fasteners in a protected place in sealed containers with manufacturer's labels intact.

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes
repackaging and seals containers.

2. Clean and relubricate bolts and nuts that become dry or rusty before use.

3. Comply with manufacturers' written recommendations for cleaning and lubricating
ASTM F 1852 fasteners and for retesting fasteners after lubrication.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Connections: Provide details of simple shear connections required by the Contract Documents
to be selected or completed by structural-steel fabricator, including comprehensive engineering
analysis by a qualified professional engineer, to withstand loads indicated and comply with
other information and restrictions indicated.
1. Select and complete connections using schematic details indicated and AISC 360
2. Use Load and Resistance Factor Design; data are given at factored-load level

B.  Moment Connections: Type FR, fully restrained.
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C.

D.

i'ﬂ

TQ

D_—i

2.2

STRUCTURAL-STEEL MATERIALS
W-Shapes: ASTM A 992/A 992M.
Channels, Angles, M , S-Shapes: ASTM A 36/A 36M.
Plate and Bar: ASTM A 36/A 36M.
Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural tubing.
Steel Castings: ASTM A 216/A 216M, Grade WCB with supplementary requirement S11.
Steel Forgings: ASTM A 668/A 668M.
Welding Electrodes: Comply with AWS requirements.

BOLTS, CONNECTORS, AND ANCHORS
High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel structural
bolts; ASTM A 563, Grade C, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened
carbon-steel washers; all with plain finish.

1. Direct-Tension Indicators: ASTM F 959, Type 325, compressible-washer type with plain
finish.

Zinc-Coated High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1,
heavy-hex steel structural bolts; ASTM A 563, Grade DH (ASTM A 563M, Class 10S) heavy-
hex carbon-steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel
washers.

1. Finish: Hot-dip zinc coating.

2. Direct-Tension Indicators: ASTM F 959, Type 325 (ASTM F 959M, Type 8.8),
compressible-washer type with mechanically deposited zinc coating] finish.

Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1, heavy-
hex head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-
steel nuts, and hardened carbon-steel washers.

1. Finish: Plain.

Unheaded Anchor Rods: ASTM F 1554, Grade 36.

1. Configuration: Straight.

2. Nuts: ASTM A 563 heavy-hex carbon steel.

3. Plate Washers: ASTM A 36/A 36M carbon steel.

4. Washers: ASTM F 436, Type 1, hardened carbon steel.
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5. Finish: Plain.
23 PRIMER
A.  Primer: Comply with Section 099113 "Exterior Painting" and Section 099123 "Interior

Painting."

B.  Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer
complying with MPI#79 and compatible with topcoat.

C.  Galvanizing Repair Paint: ASTM A 780/A 780M.
2.4 GROUT
A.  Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged,
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency
suitable for application and a 30-minute working time.
2.5 FABRICATION
A.  Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according
to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to AISC 360.
L. Camber structural-steel members where indicated.
2. Fabricate beams with rolling camber up.

3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain
markings until structural steel has been erected.

4. Mark and match-mark materials for field assembly.

5. Complete structural-steel assemblies, including welding of units, before starting shop-
priming operations.

B.  Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

1. Plane thermally cut edges to be welded to comply with requirements in
AWS D1.1/D1.1M.

C.  Bolt Holes: Cut, drill,or punch standard bolt holes perpendicular to metal surfaces.
D.  Finishing: Accurately finish ends of columns and other members transmitting bearing loads.
E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-

SP 3, "Power Tool Cleaning."
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F.

2.6

2.7

Steel Wall-Opening Framing: Select true and straight members for fabricating steel wall-
opening framing to be attached to structural-steel frame. Straighten as required to provide
uniform, square, and true members in completed wall framing. Build up welded framing, weld
exposed joints continuously, and grind smooth.

Welded Door Frames: Build up welded door frames attached to structural-steel frame. Weld
exposed joints continuously and grind smooth. Plug-weld fixed steel bar stops to frames. Secure
removable stops to frames with countersunk machine screws, uniformly spaced not more than
10 inches o.c. unless otherwise indicated.

Holes: Provide holes required for securing other work to structural steel and for other work to
pass through steel members.

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes
or enlarge holes by burning.

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to
steel surfaces.

3. Weld threaded nuts to framing and other specialty items indicated to receive other work.
SHOP CONNECTIONS

High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for

Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint

specified.

L. Joint Type: Snug tightened.

Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances,

appearances, welding procedure specifications, weld quality, and methods used in correcting

welding work.

1. Assemble and weld built-up sections by methods that maintain true alignment of axes
without exceeding tolerances in AISC 303 for mill material.

SHOP PRIMING

Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches.

2. Surfaces to be field welded.
3. Surfaces of high-strength bolted, slip-critical connections.

4, Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
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2.8

5. Galvanized surfaces.
6. Surfaces enclosed in interior construction.

Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and spatter,
slag, or flux deposits. Prepare surfaces according to the following specifications and standards:

I. SSPC-SP 3, "Power Tool Cleaning."

Priming: Immediately after surface preparation, apply primer according to manufacturer's
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness
of 1.5 mils. Use priming methods that result in full coverage of joints, corners, edges, and
exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.
Change color of second coat to distinguish it from first.

Painting: Prepare steel and apply a one-coat, nonasphaltic primer complying with SSPC-
PS Guide 7.00, "Painting System Guide 7.00: Guide for Selecting One-Coat Shop Painting
Systems," to provide a dry film thickness of not less than 1.5 mils.

GALVANIZING
Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel
according to ASTM A 123/A 123M.

1. Fill vent and drain holes that are exposed in the finished Work unless they function as
weep holes, by plugging with zinc solder and filing off smooth.

2. Galvanize lintels shelf angles and welded door frames attached to structural-steel frame
and located in exterior walls.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verity, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces
and locations of anchor rods, bearing plates, and other embedments for compliance with
requirements.

1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor rods,
bearing plates, and other embedments showing dimensions, locations, angles, and
elevations.

B.  Proceed with installation only after unsatisfactory conditions have been corrected.
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A.

3.3

PREPARATION

Provide temporary shores, guys, braces, and other supports during erection to keep structural
steel secure, plumb, and in alignment against temporary construction loads and loads equal in
intensity to design loads. Remove temporary supports when permanent structural steel,
connections, and bracing are in place unless otherwise indicated.

1. Do not remove temporary shoring supporting composite deck construction until cast-in-
place concrete has attained its design compressive strength.

ERECTION
Set structural steel accurately in locations and to elevations indicated and according to
AISC 303 and AISC 360.

Baseplates: Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and
roughen surfaces prior to setting plates. Clean bottom surface of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.

2. Weld plate washers to top of baseplate.

3. Snug-tighten anchor rods after supported members have been positioned and plumbed.
Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before
packing with grout.

4, Promptly pack grout solidly between bearing surfaces and plates so no voids remain.

Neatly finish exposed surfaces; protect grout and allow to cure. Comply with
manufacturer's written installation instructions for shrinkage-resistant grouts.

Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for
Steel Buildings and Bridges."

Align and adjust various members that form part of complete frame or structure before
permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in
permanent contact with members. Perform necessary adjustments to compensate for
discrepancies in elevations and alignment.

1. Level and plumb individual members of structure.

2. Make allowances for difference between temperature at time of erection and mean
temperature when structure is completed and in service.

Splice members only where indicated.

Do not use thermal cutting during erection.
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G.

34

3.5

Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be
enlarged to admit bolts.

FIELD CONNECTIONS
High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint
specified.

1. Joint Type: Snug tightened.

Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work.

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary
connections, and removal of paint on surfaces adjacent to field welds.

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth.

3. Assemble and weld built-up sections by methods that maintain true alignment of axes
without exceeding tolerances in AISC 303, "Code of Standard Practice for Steel
Buildings and Bridges," for mill material.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a qualified special inspector to perform the following

special inspections:

1. Verify structural-steel materials and inspect steel frame joint details.

2. Verify weld materials and inspect welds.

3. Verify connection materials and inspect high-strength bolted connections.

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

Bolted Connections: Inspect bolted connections according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts."

Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.

1. In addition to visual inspection, test and inspect field welds according to
AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E 165.
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051200 - 10 STRUCTURAL STEEL FRAMING



City of Lee’s Summit
Fire Station
Lee’s Summit, Missouri

b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on
finished weld. Cracks or zones of incomplete fusion or penetration are not
accepted.

c. Ultrasonic Inspection: ASTM E 164.

d. Radiographic Inspection: ASTM E 94,

3.6 REPAIRS AND PROTECTION
A.  Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair
galvanizing to comply with ASTM A 780/A 780M.
B.  Touchup Painting: Immediately after erection, clean exposed areas where primer is damaged or
missing and paint with the same material as used for shop painting to comply with SSPC-PA 1

for touching up shop-painted surfaces.

L. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool
cleaning.

C.  Touchup Painting: Cleaning and touchup painting are specified in Section 099113 "Exterior
Painting" and Section 099123 "Interior Painting."

END OF SECTION 051200
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SECTION 053100 - STEEL DECKING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Roof deck.

2. Noncomposite form deck.
Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for normal-weight structural concrete fill over
steel deck.

2. Section 051200 "Structural Steel Framing" for shop- and field-welded shear connectors.

3. Section 055000 "Metal Fabrications" for framing deck openings with miscellaneous steel
shapes.

4. Section 099113 "Exterior Painting" for repair painting of primed deck and finish painting

of deck.

5. Section 099123 "Interior Painting" for repair painting of primed deck and finish painting
of deck.

ACTION SUBMITTALS

Product Data: For each type of deck, accessory, and product indicated.
Shop Drawings:

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans,
cut deck openings, special jointing, accessories, and attachments to other construction.

INFORMATIONAL SUBMITTALS

Welding certificates.
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B.

C.

D.

E.

1.5

A.

B.

C.

1.6

A.

B.

Product Certificates: For each type of steel deck.

Product Test Reports: For tests performed by a qualified testing agency, indicating that each of
the following complies with requirements:

1. Power-actuated mechanical fasteners.
Evaluation Reports: For steel deck, from ICC-ES.
Field quality-control reports.

QUALITY ASSURANCE

Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.3/D1.3M,
"Structural Welding Code - Sheet Steel."

FM Global Listing: Provide steel roof deck evaluated by FM Global and listed in its "Approval
Guide, Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings.

DELIVERY, STORAGE, AND HANDLING
Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and
handling.

Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a waterproof
covering and ventilate to avoid condensation.

1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to
maintain insulation free of moisture.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  AISI Specifications: Comply with calculated structural characteristics of steel deck according to
AISI's "North American Specification for the Design of Cold-Formed Steel Structural
Members."
B.  Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.
1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of
another qualified testing agency.
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2.2

23

ROOF DECK

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Canam Steel Corporation; Canam Group, Inc.

2. New Millennium Building Systems, LLC.

3. Nucor Corporation.

Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the
following:

1. Prime-Painted Steel Sheet: ASTM A 1008/A 1008M, Structural Steel (SS), Grade 50
(275) minimum, shop primed with manufacturer's standard baked-on, rust-inhibitive
primer.

a. Color: Manufacturer's standard.

2. Deck Profile: As indicated.

3. Profile Depth: 1-1/2 inches.

4. Design Uncoated-Steel Thickness: 0.0358 inch.

5. Design Uncoated-Steel Thicknesses; Deck Unit/Bottom Plate: 0.0358/0.0474 inch.

6. Span Condition: Triple span or more.

7. Side Laps: Overlapped.

NONCOMPOSITE FORM DECK

Manufacturers: Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the following:

1. Canam Steel Corporation; Canam Group, Inc.

2. New Millennium Building Systems, LLC.

3. Nucor Corporation.

Noncomposite Form Deck: Fabricate ribbed-steel sheet noncomposite form-deck panels to
comply with "SDI Specifications and Commentary for Noncomposite Steel Form Deck," in SDI
Publication No. 31, with the minimum section properties indicated, and with the following:
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1. Prime-Painted Steel Sheet: ASTM A 1008/A 1008M, Structural Steel (SS), Grade 40
(275) minimum, with top and underside surface shop primed with manufacturer's
standard baked-on, rust-inhibitive primer.
a. Color: Manufacturer's standard.

2. Profile Depth: As indicated.

3. Design Uncoated-Steel Thickness: As indicated.

4, Span Condition: Triple span or more.

5. Side Laps: Overlapped

24 ACCESSORIES
A.  General: Provide manufacturer's standard accessory materials for deck that comply with

requirements indicated.

B.  Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically
driven carbon-steel fasteners; or self-drilling, self-threading screws.

C.  Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel
screws, No. 10 minimum diameter.

D. Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.

E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000
psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of
profile indicated or required for application.

F. Pour Stops and Girder Fillers: Steel sheet, minimum yield strength of 33,000 psi, of same
material and finish as deck, and of thickness and profile recommended by SDI Publication
No. 31 for overhang and slab depth.

G. Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material,
finish, and thickness as deck unless otherwise indicated.

H.  Flat Sump Plates: Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material and
finish as deck. For drains, cut holes in the field.

L Recessed Sump Pans: Single-piece steel sheet, 0.0747 inch (1.90 mm) thick, of same material
and finish as deck, with 3-inch- (76-mm-) wide flanges and level recessed pans of 1-1/2-inch
(38-mm) minimum depth. For drains, cut holes in the field.

J. Galvanizing Repair Paint: ASTM A 780/A 780M.

K.  Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer.
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PART 3 - EXECUTION

3.1

32

33

EXAMINATION

Examine supporting frame and field conditions for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION, GENERAL

Install deck panels and accessories according to applicable specifications and commentary in
SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.
Install temporary shoring before placing deck panels if required to meet deflection limitations.
Locate deck bundles to prevent overloading of supporting members.

Place deck panels on supporting frame and adjust to final position with ends accurately aligned
and bearing on supporting frame before being permanently fastened. Do not stretch or contract

side-lap interlocks.

1. Align cellular deck panels over full length of cell runs and align cells at ends of abutting
panels.

Place deck panels flat and square and fasten to supporting frame without warp or deflection.

Cut and neatly fit deck panels and accessories around openings and other work projecting
through or adjacent to deck.

Provide additional reinforcement and closure pieces at openings as required for strength,
continuity of deck, and support of other work.

Comply with AWS requirements and procedures for manual shielded metal arc welding,
appearance and quality of welds, and methods used for correcting welding work.

Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical
fasteners and install according to deck manufacturer's wri