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ADDENDUM 
 
Project Name: City of New Baltimore Addendum No: One (1) 
 DPS Building Addition 
 35389 Cricklewood 
 New Baltimore MI. 48047 
  
Project Number: 13-107  Issue Date: May 29, 2013 
 
Project Location: New Baltimore, Michigan  
 
 
To the Contract Documents for the requested City of New Baltimore DPS Building Addition.  
 
This Addendum forms a part of the above described Contract Documents and supersedes, supplements 
or clarifies parts thereof to the extent defined by the terms set forth in this Addendum. 
 
This addendum consists of (4) typed pages and the following attachments: 

 
- Specifications: 003132 (1 page) plus attachment, 004322 (1 page), 012200 (2 pages), 

035416 (3 pages), 051200  (6 pages), 054000 (8 pages), 099113 (6 
pages), 099123 (6 pages)  

 
- Drawings: Civil: C-1, C-2  

Architectural: Cover Sheet, A0-00, A6-01 
 Structural:  S1-01, S2-00, S2-01 
 Electrical: E0-01, E3-01 
 

SPECIFICATIONS: 
 
Item SP1 Specification Index  (revised but not reissued)  

A. Division 00 – Geotechnical Data 003132 
B. Division 00 – Unit Price Form 004322 
C. Division 1 – Unit  Prices 012200  
D. Division 4 – Unit Masonry index number to read 042000 
E. Division  9- Delete reference to specification section 099600 high Performance 

Coatings 
F. Division 13- Metal Building Systems index number to read 133419. 
G. Division 32 – ASPHALT PAVING  delete from index 
 

Item SP2 Specification Section 003100 – BID FORM (revised but not re-issued) 
A. Include unit cost supplement with bid form provided in specification section 004322 

issued with this addendum.  
 
Item SP3 Specification Section 003132 – GEOTECHNICAL DATA  (issued in its entirety)  

A. Geotechnical report attached. 
 
 
Item SP4 Specification Section 004322 – UNIT PRICE FORM (issued in its entirety)  
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Item SP5 Specification Section 01100 – SUMMARY 1.3 A.5 (revised but not reissued)  

A. Add 1.3, A, 5: site work as indicated on civil drawings C-1, C-2 and division 32 
specification sections.  

B. Gate operator relocation to include installation of detection loops saw cut into concrete 
paving provided by separate contractor. Ingress detection loop to operate and enable 
the radio frequency control. Egress  detection loop to automatically open gate.  

 
Item SP6 Specification Section 012200 – UNIT PRICES (issued in its entirety)  
 

 
Item SP7 Specification Section 033000 – CAST-IN-PLACE CONCRETE (revised but not reissued) 

A. 2.7  CONCRETE MIXTURE B: revise to read : Cementitious materials Fly ash, 
pozzolan, and silica fume may be used to reduce  the total  amount of Portland 
cement  by no less than 25% percent which would otherwise  be used. Do not use in 
exposed concrete.  

B. Proportion normal weight concrete for footings, foundations, and below grade walls. 
1. Compressive strength (28 days): 3500 psi (24.1MPa) 
2. Maximum slump: 3 inches 
3. Maximum slump for concrete containing High-Range water reducing admixture: 8 

inches after admixture is added to concrete with 2 to 4 inch slump 
4. Maximum water cement ratio: 0.58 
5. Minimum cementitious material content: 470 lb/cu.yd. 

 
 

C. Proportion normal weight concrete for supported slab and slab on grade. 
6. Compressive strength (28 days): 4000 psi (27.2MPa) 
7. Maximum slump: 4 inches 
8. Maximum water cement ratio: 0.45 
9. Minimum cementitious material content: 520 lb/cu.yd. 
10. Air content: 6 percent, plus or minus 1.5 percent  air content at point  of delivery for 

1” normal  Maximum aggregate size. 
 
 
Item SP8 Specification Section 051200 – STRUCTURAL STEEL  (issued in its entirety)  
   
Item SP9 Specification Section 054000 – COLD FORMED METAL FRAMING (issued in its entirety)  
 
Item SP10 Specification Section 099113 – EXTERIOR PAINTING (issued in its entirety)  
 
Item SP11 Specification Section 099123 – INTERIOR PAINTING (issued in its entirety)  
 
Item SP12 Specification Section 321216 – ASPHALT PAVING ( delete section ) 
  A. Delete specification section in its entirety. 
 
 
 
 
 
 
 
 
 



City of New Baltimore 
DPS Building Addition 
Addendum # 1  
May 29, 2013 
Page 3 of 4 
 
 
CIVIL DRAWINGS: 
 
Item C1 Drawing C-1; GRADING, UTILITY, AND DEMOLITION PLANS  (reissued)  
 
Item C2 Drawing C-2; SOIL EROSION NOTES AND DETAILS  (reissued)  
 
 
ARCHITECTURAL DRAWINGS: 
 
Item A1 Drawing; COVER SHEET  (reissued)  

A. Cover sheet reissued to include City of new Baltimore standard detail sheets for; 
storm sewer details, sanitary sewer details, water main details. 

Item A2 Drawing A1-01; DEMOLITION FLOOR PLAN  (revised but not reissued)  
A. Disregard angled hatch pattern indicated on existing and future wall indications. 

Dashed lines indicate walls to be removed.  

B. Refer to plumbing plan M1-01 for additional concrete floor removal and replacement 
for new sanitary under floor piping from room 106 and 109. 

Item A3 Drawing A6-01; Wall Sections and Details   (reissued)  
A. Revise details 1 and 6 to coordinate column base plate elevation with structural 

foundation elevation.  

B. Revise detail 5 for guard post height. 

C. Revise detail 6 to coordinate structural apron with detail 8 on S2-01. 

D. Revise detail 7 to new masonry wall construction to the underside of existing steel 
structure at column 4ex. Gyp board wall to be constructed above the existing office. 
Provide double deflection track at steel beam above. 

 
 
STRUCTURAL DRAWINGS: 
 
Item S1  Drawings S1-01; FOUNDATION PLAN (reissued)  

A. Refer to revised sheet S1-01 for changes and additions to the structural  foundation 
and framing. 

 
Item S2  Drawings S2-00; GENERAL NOTES (reissued)  

A. Refer to revised sheet S2-00 for changes and additions to the general notations. 
 
 
 
 
Item S3  Drawings S2-01; DETAILS (reissued)  

A. Refer to revised sheet S2-01 for changes and additions to the general notations. 
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ELECTRICAL DRAWINGS: 
 
Item E1  Drawing E0-01; SPECIFICATIONS, DISGRAMS, SCHEDULES- (issued with this 
addendum) 
 
Item E2  Drawing E3-01; POWER PLAN (reissued)  

A. Refer to changes for power and circuiting for mechanical equipment  
B. Refer to changes for power and control circuiting for fuel system. 
C. Refer to added notations for gate power and control system. 

 

 
**END OF ADDENDUM**    
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DOCUMENT 003132 - GEOTECHNICAL DATA 

1.1 GEOTECHNICAL DATA 

A. This Document with its referenced attachments is 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, but are not a warranty of existing conditions. This Document and its attachments are not 
part of the Contract Documents. 

B. A geotechnical investigation report for Project, prepared by Testing Engineers and Consultants, Inc. , 
dated June 29,2012, is available for viewing as appended to this Document. 

C. Related Requirements: 

1. Document  "Instructions to Bidders" for the Bidder's responsibilities for examination of Project site 
and existing conditions. 

END OF DOCUMENT 003132 
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DOCUMENT 004322 - UNIT PRICES FORM 

A. Bidder: ____________________________________________________. 

B. Project Name: City of New Baltimore DPS Building Addition . 

C. Project Location: 35389 Cricklewood, New Baltimore MI. 48047. 

D. Owner: City of New Baltimore 

E. Architect: Partners in Architecture, PLC. 

F. Architect Project Number: 13-107 

1.2 BID FORM SUPPLEMENT 

A. This form is required to be attached to the Bid Form. 

B. The undersigned Bidder proposes the amounts below be added to or deducted from the Contract Sum on 
performance and measurement of the individual items of Work, and for adjustment of the quantity given in 
the Unit-Price Allowance for the actual measurement of individual items of the Work. 

C. If the unit price does not affect the Work of this Contract, the Bidder shall indicate "NOT APPLICABLE." 

1.3 UNIT PRICES 

A. Unit-Price No. 1: Removal of unsatisfactory soil and replacement with satisfactory soil material. 

1. _______________________________________ Dollars ($_____________) per unit. 

B. Unit-Price No. 2: Existing over head jamb repair for 10’ spliced replacement. 

1. _______________________________________ Dollars ($_____________) per unit. 

1.4 SUBMISSION OF BID SUPPLEMENT 

A. Respectfully submitted this ____ day of ____________, 2012. 

B. Submitted By:___________________________________(Insert name of bidding firm or corporation). 

C. Authorized Signature:____________________________________(Handwritten signature). 

D. Signed By:______________________________________________(Type or print name). 

E. Title:___________________________________(Owner/Partner/President/Vice President). 

END OF DOCUMENT 004322 
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SECTION 012200 - UNIT PRICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for unit prices. 

B. Related Requirements: 

1. Section 004322 "Unit prices form" to be included with bid form 003100. 

1.2 DEFINITIONS 

A. Unit price is an amount incorporated in the Agreement, applicable during the duration of the Work as a 
price per unit of measurement for materials, equipment, or services, or a portion of the Work, added to or 
deducted from the Contract Sum by appropriate modification, if the scope of Work or estimated quantities 
of Work required by the Contract Documents are increased or decreased. 

1.3 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, applicable 
taxes, overhead, and profit. 

B. Measurement and Payment: See individual Specification Sections for work that requires establishment of 
unit prices. Methods of measurement and payment for unit prices are specified in those Sections. 

C. Owner reserves the right to reject Contractor's measurement of work-in-place that involves use of 
established unit prices and to have this work measured, at Owner's expense, by an independent surveyor 
acceptable to Contractor. 

D. List of Unit Prices: A schedule of unit prices is included in Part 3. Specification Sections referenced in the 
schedule contain requirements for materials described under each unit price. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF UNIT PRICES 

A. Unit Price No. 1: Removal and replacement of unsuitable soils below building pad.  
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1. Description: Cost of removal of unsuitable soils below the building addition area and replacement 
with engineered fill compacted in place in 6” lifts per geotechnical report specification section 
003132. 

2. Unit of Measurement: Per cubic yard. 
 

B. Unit Price No. 2: Repair steel jamb at existing over head door opening. 

1. Description:  Repair existing pre engineered steel jamb section at existing overhead door by 
removing lower 10’ section and splicing in new matching galvanized steel section including welding 
and anchoring at floor and masonry wall locations.   

2. Unit of Measurement: Per 10 foot jamb section. 
 
 

END OF SECTION 012200 
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SECTION 035416 - HYDRAULIC CEMENT UNDERLAYMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes hydraulic-cement-based, polymer-modified, self-leveling underlayment for application 
below interior floor coverings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications: Installer who is approved by manufacturer for application of underlayment products 
required for this Project. 

B. Product Compatibility: Manufacturers of underlayment and floor-covering systems certify in writing that 
products are compatible. 

PART 2 - PRODUCTS 

2.1 HYDRAULIC-CEMENT-BASED UNDERLAYMENTS 

A. Underlayment: Hydraulic-cement-based, polymer-modified, self-leveling product that can be applied in 
minimum uniform thickness of 1/2 inch and that can be feathered at edges to match adjacent floor 
elevations. 

1. Products: Subject to compliance with requirements, available products that may be incorporated 
into the Work include, but are not limited to, the following: 

a. Ardex; K-15 Self-Leveling Underlayment Concrete. 
b. BASF Construction Chemicals, Inc.; MBT Mastertop 110 Plus Underlayment. 
c. CGM, Incorporated; PRO S.L.U. Self-Leveling Underlayment. 
d. Euclid Chemical Company (The); Level Magic  
e. L&M Construction Chemicals, Inc.; Levelex. 
f. Lambert Corporation; Lambco L-16 Self-Level. 
g. MAPEI Corporation; Ultraplan 1 Plus. 
h. Maxxon Corporation; Level-Right. 
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i. Specialty Construction Brands, Inc., an H.B. Fuller company; TEC Smooth Start USG 
Corporation; Levelrock SLC 400. 

2. Cement Binder: ASTM C 150, portland cement, or hydraulic or blended hydraulic cement as 
defined by ASTM C 219. 

3. Compressive Strength: Not less than 4000 psi (27.6 MPa) at 28 days when tested according to 
ASTM C 109/C 109M. 

4. Underlayment Additive: Resilient-emulsion product of underlayment manufacturer, formulated for 
use with underlayment when applied to substrate and conditions indicated. 

B. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm); or coarse sand as recommended by 
underlayment manufacturer. 

1. Provide aggregate when recommended in writing by underlayment manufacturer for underlayment 
thickness required. 

C. Water: Potable and at a temperature of not more than 70 deg F (21 deg C). 

D. Reinforcement: For underlayment applied to wood substrates, provide galvanized metal lath or other 
corrosion-resistant reinforcement recommended in writing by underlayment manufacturer. 

E. Primer: Product of underlayment manufacturer recommended in writing for substrate, conditions, and 
application indicated. 

1. Primer shall have a VOC content of 200 g/L or less when calculated according to 40 CFR 59, 
Subpart D. 

2. Primer shall comply with the testing and product requirements of the California Department of 
Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various 
Sources Using Small-Scale Environmental Chambers." 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. General: Prepare and clean substrate according to manufacturer's written instructions. 

1. Treat nonmoving substrate cracks to prevent cracks from telegraphing (reflecting) through 
underlayment. 

2. Fill substrate voids to prevent underlayment from leaking. 

B. Concrete Substrates: Mechanically remove laitance, glaze, efflorescence, curing compounds, form-
release agents, dust, dirt, grease, oil, and other contaminants that might impair underlayment bond. 

1. Moisture Testing: Perform anhydrous calcium chloride test, ASTM F 1869. Proceed with installation 
only after substrates do not exceed a maximum moisture-vapor-emission rate of 3 lb of water/1000 
sq. ft. (1.36 kg of water/100 sq. m) in 24 hours. 

C. Wood Substrates: Mechanically fasten loose boards and panels to eliminate substrate movement and 
squeaks. Sand to remove coatings that might impair underlayment bond and remove sanding dust. 

MAY 17, 2013 / BIDDING - CONSTRUCTION 
MAY 29, 2013 / ADDENDUM NO. 1 

http://www.specagent.com/LookUp/?uid=123456825333&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820386&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456820386&mf=04&&mf=04&src=wd


  PARTNERS 13-107 
  HYDRAULIC CEMENT UNDERLAYMENT 
  035416 - 3 

  MAY 17, 2013 / BIDDING - CONSTRUCTION 
  MAY 29, 2013 / ADDENDUM NO. 1 

1. Install underlayment reinforcement. 

D. Nonporous Substrates: For ceramic tile, quarry tile, and terrazzo substrates, remove waxes, sealants, and 
other contaminants that might impair underlayment bond, and prepare surfaces. 

E. Adhesion Tests: After substrate preparation, test substrate for adhesion with underlayment. 

3.2 APPLICATION 

A. General: Mix and apply underlayment components according to manufacturer's written instructions. 

1. Close areas to traffic during underlayment application and for time period after application 
recommended in writing by manufacturer. 

2. Coordinate application of components to provide optimum underlayment-to-substrate and intercoat 
adhesion. 

3. At substrate expansion, isolation, and other moving joints, allow joint of same width to continue 
through underlayment. 

B. Apply primer over prepared substrate at manufacturer's recommended spreading rate. 

C. Apply underlayment to produce uniform, level surface. 

1. Apply a final layer without aggregate to product surface. 
2. Feather edges to match adjacent floor elevations. 

D. Cure underlayment. Prevent contamination during application and curing processes. 

E. Do not install floor coverings over underlayment until after time period recommended in writing by 
underlayment manufacturer. 

F. Remove and replace underlayment areas that evidence lack of bond with substrate, including areas that 
emit a "hollow" sound when tapped. 

END OF SECTION 035416 
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SECTION 051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural steel. 
2. Grout. 

B. Related Requirements: 

1. Section 051213 "Architecturally Exposed Structural Steel Framing" for additional requirements for 
architecturally exposed structural steel. 

1.2 DEFINITIONS 

A. 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." 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: Show fabrication of structural-steel components. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, fabricator.  

B. Retain "Welding certificates" Paragraph below if retaining "Welding Qualifications" Paragraph in "Quality 
Assurance" Article. 

C. Welding certificates. 

D. Mill test reports for structural steel, including chemical and physical properties. 

E. Source quality-control reports. 

F. Field quality-control and special inspection reports. 
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1.6 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, or is accredited by the IAS Fabricator 
Inspection Program for Structural Steel (AC 172). 

B. Installer Qualifications: A qualified installer who participates in the AISC Quality Certification Program and 
is designated an AISC-Certified Erector, Category CSE. 

C. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

D. 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." 

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 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] [Allowable Stress 

Design; data are given at service-load level]. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 50 percent. 

B. W-Shapes: ASTM A 992/A 992M . 

C. Channels, Angles[, M] [, S]-Shapes: ASTM A 36/A 36M. Materials complying with first option in "Plate and 
Bar" Paragraph below are widely available; those complying with second option are less so. 

D. Plate and Bar: ASTM A 36/A 36M 

E. Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B structural tubing. 

F. Steel Pipe: ASTM A 53/A 53M, Type E or Type S, Grade B. 

G. Welding Electrodes: Comply with AWS requirements. 
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2.3 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex steel structural 
bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-steel nuts; and ASTM F 436 
(ASTM F 436M), Type 1, hardened carbon-steel washers; all with plain finish. 

B. High-Strength Bolts, Nuts, and Washers: ASTM A 490 (ASTM A 490M), Type 1, heavy-hex steel structural 
bolts[ or tension-control, bolt-nut-washer assemblies with splined ends]; 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 with plain finish. 

C. Unheaded Anchor Rods: ASTM F 1554, Grade 36. 

1. Configuration: Hooked. 
2. Finish: Plain.  

D. Headed Anchor Rods: ASTM F 1554, Grade 36, straight. 

1. Finish: Plain . 

E. Threaded Rods: ASTM A 36/A 36M. 

2.4 PRIMER 

A. Low-Emitting Materials: Paints and coatings shall comply with the testing and product requirements of the 
California Department of Public Health's (formerly, the California Department of Health Services') 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor 
Sources Using Environmental Chambers." 

B. Primer: Comply with Section 099113 "Exterior Painting" and Section 099123 "Interior Painting." Primer in 
first "Primer" Paragraph below requires SSPC-SP 2 surface preparation or better and 24 hours' drying 
before recoating. Type II has lower VOC content than Type I. 

C. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with 
MPI#79 and compatible with topcoat. 

2.5 GROUT 

A. Metallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, metallic aggregate grout, 
mixed with water to consistency suitable for application and a 30-minute working time. 

B. 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. 

2.6 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. 
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B. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use 
automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and 
manufacturer's written instructions. 

2.7 SHOP CONNECTIONS 

A. 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. 

1. Joint Type: Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure 
specifications, weld quality, and methods used in correcting welding work. 

2.8 SHOP PRIMING 

A. 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 (50 mm). 

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). 
5. Galvanized surfaces. 
6. Surfaces enclosed in interior construction. 

B. 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: 

1. SSPC-SP 2, "Hand Tool Cleaning." 
2. SSPC-SP 3, "Power Tool Cleaning." 
3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning." 

C. 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 (0.038 
mm). Use priming methods that result in full coverage of joints, corners, edges, and exposed surfaces. 

2.9 SOURCE QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform shop tests and inspections. 

1. Provide testing agency with access to places where structural-steel work is being fabricated or 
produced to perform tests and inspections. 

B. Bolted Connections: Inspect and test shop-bolted connections according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Welded Connections: Visually inspect shop-welded connections according to AWS D1.1/D1.1M and the 
following inspection procedures, at testing agency's option: 
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1. Liquid Penetrant Inspection: ASTM E 165. 
2. 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. 
3. Ultrasonic Inspection: ASTM E 164. 
4. Radiographic Inspection: ASTM E 94. 

D. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, 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. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and 
AISC 360. 

B. Baseplates Bearing Plates and Leveling Plates: 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. 

C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for Steel 
Buildings and Bridges." 

3.3 FIELD CONNECTIONS 

A. 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. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding procedure 
specifications, weld quality, and methods used in correcting welding work. 
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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. 

3.4 FIELD QUALITY CONTROL 

A. 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. 

B. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 

C. Bolted Connections: Inspect bolted connections according to RCSC's "Specification for Structural Joints 
Using ASTM A 325 or A 490 Bolts." 

D. 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. 
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. 

END OF SECTION 051200 
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SECTION 054000 - COLD-FORMED METAL FRAMING 
 
 
PART 1 - GENERAL 
 
1.1   SUMMARY 
 
 A.  Section Includes: 
  1.  Interior non-load bearing wall framing. 
  2.  Ceiling soffits and joist framing. 
 
 
1.2  ACTION SUBMITTALS  
 
 A.  Product Data: For each type of cold-formed steel framing product and accessory. 
 
 B.  Shop Drawings: 
  1.  Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; 
    fabrication; and fastening and anchorage details, including mechanical fasteners. 
  2.  Indicate reinforcing channels, opening framing, supplemental framing, strapping, 
    bracing, bridging, splices, accessories, connection details, and attachment to adjoining 
    work. 
 
1.3  PERFORMANCE REQUIREMENTS 
 
 A.  Structural Performance: Provide cold-formed metal framing capable of withstanding design 
  loads within limits and under conditions indicated. 
  1.  Design Loads: As indicated. 
  2.  Deflection Limits: Design framing systems to withstand design loads without deflections 
    greater than the following: 
    a.  Interior Non-Load-Bearing Framing: Horizontal deflection of 1/240 of the wall 
     height. 
    b.  Ceiling Soffits and Joist Framing: Vertical deflection of 1/240 of the span. 
  3.  Design framing systems to provide for movement of framing members without damage or 
    overstressing, sheathing failure, connection failure, undue strain on fasteners and 
    anchors, or other detrimental effects when subject to a maximum ambient temperature 
    change of 120 deg F . 
  4.  Design framing system to maintain clearances at openings, to allow for construction 
    tolerances, and to accommodate live load deflection of primary building structure as 
    follows: 
    a.  Upward and downward movement of 1/2 inch. 
 
 B.  Cold-Formed Steel Framing, General: Design according to AISI's "Standard for Cold-Formed Steel 
  Framing - General Provisions." 
 
  1.  Design exterior non-load-bearing wall framing to accommodate horizontal deflection 
    without regard for contribution of sheathing materials. 
 
1.4  SUBMITTALS 
 
 A.  Product Data: For each type of cold-formed metal framing product and accessory indicated. 
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 B.  Shop Drawings: Show layout, spacings, sizes, thicknesses, and types of cold-formed metal 
  framing; fabrication; and fastening and anchorage details, including mechanical fasteners. 
  Show reinforcing channels, opening framing, supplemental framing, strapping, bracing, bridging, 
  splices, accessories, connection details, and attachment to adjoining work. 
  1.   For cold-formed metal framing indicated to comply with design loads, include structural 
    analysis data signed and sealed by the qualified professional engineer responsible for 
    their preparation. 
  2.  Product data for each type of cold-formed metal framing, accessory, and product specified; 
    material mill certificates or qualified independent testing agency test reports; welder 
    certificates; and the following 
    a.  Shop drawings showing layout, spacings, sizes, thicknesses, and types of cold formed 
     metal framing, fabrication, fastening and anchorage details, including 
     mechanical fasteners, and installation details. 
    b.  Structural analysis data sealed and signed by a qualified Professional Engineer, 
     in the State in which the project is located, who is responsible for their preparation 
     for cold-formed metal framing indicated to comply with design loadings. 
 
 C.  Welding certificates. 
 
 D.  Qualification Data: For professional engineer. 
 
 
1.5  QUALITY ASSURANCE 
 
 A.  Engineering Responsibility: Preparation of Shop Drawings. design calculations, and 
  other structural data by a qualified professional engineer. 
  
 B.  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 cold·formed metal framing that are similar to those 
  indicated for this Project in material, design. and extent. 
  
 C.  Testing Agency Qualifications: An independent testing agency, acceptable to authorities having 
  jurisdiction, qualified according to ASTM E 329 to conduct the testing indicated. 
   
 D.  Product Tests: Mill certificates or data from a qualified independent testing agency indicating 
  steel sheet complies with requirements, including base-metal thickness, yield strength, tensile 
  strength, total elongation, chemical requirements, and metallic-coating thickness. 
  
 E.  Welding: Qualify procedures and personnel according to AWS D1.11D1.1M, "Structural Welding 
  Code--Steel," and AWS 01.3, "Structural Welding Code--Sheet Steel." 
 
 F.  Fire-Test-Response Characteristics: Where indicated, provide cold-formed metal framing 
  identical to that of assemblies tested for fire resistance per ASTM E 119 by a testing and 
  inspecting agency acceptable to authorities having jurisdiction. 
 G.  AISI Specifications and Standards: Comply with AISl's "North American Specification for the 
  Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel 
  Framing - General Provisions." 

MAY 17, 2013 / BIDDING - CONSTRUCTION 
MAY 29, 2013 / ADDENDUM NO. 1 



   PARTNERS 13-107 
    COLD-FORMED METAL FRAMING 
    054000 - 3 
  1.  Comply with AISl's "Standard for Cold-Formed Steel Framing - Truss Design." 
 H.  Comply with AISl's "Standard for Cold-Formed Steel Framing - Prescriptive Method for One and 
  Two Family Dwellings." 
 I.  Preinstallation Conference: Conduct conference at Project site to comply with requirements in 
  Division 1 Section "Project Management and Coordination." 
 
 
1.6  DELIVERY, STORAGE, AND HANDLING 
  
 A.  Protect cold-formed metal framing from corrosion, deformation, and other damage during 
  delivery, storage, and handling. 
  
 B.  Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid 
  condensation. 
 
 
PART 2 - PRODUCTS 
 
2.1  MATERIALS 
 
 A.  Steel Sheet: ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and 
  coating weight as follows: 
  1.  Grade: As required by structural performance. 
  2.  Coating: G60. 
 
 B.  Steel Sheet for Clips: ASTM A 653/A 653M, structural steel, zinc coated, of grade and coating 
  as follows: 
  1.   Grade: As required by structural performance. 
  2.   Coating: G90. 
 
 
2.2   INTERIOR NON-LOAD-BEARING WALL FRAMING 
  
 A.  Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
  with stiffened flanges, and as follows: 
  1.  Minimum Base-Metal Thickness: 0.0428 inch. 
  2.  Flange Width: 1-5/8 inches. 
  
 B.  Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, 
  unpunched, with unstiffened flanges, and as follows: 
  1.  Minimum Base-Metal Thickness: Matching steel studs. 
  2.  Flange Width: 1-1/4 inches. 
 
 C. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, 
  with unstiffened flanges, of web depth to contain studs while allowing free vertical movement, 
  with flanges designed to support horizontal and lateral loads and transfer them to the primary 
  structure, and as follows: 
  1.  Minimum Base-Metal Thickness: 0.0428 inch. 
  2.  Flange Width: 1 inch plus the design gap for 1-story structures and 1 inch plus twice the 
    design gap for other applications. 
 D.  Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud from 
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  upward and downward vertical displacement and lateral drift of primary structure. 
 
 
2.3  CEILING JOIST FRAMING 
 A.  Steel Ceiling Joists: Manufacturer's standard C-shaped steel sections, of web depths indicated, 
  unpunched, with stiffened flanges, and as follows: 
  1.  Minimum Base-Metal Thickness: 0.0428 inch. 
  2.  Flange Width: 1-5/8 inches, minimum. 
 
 B.  Built-up Members: Built-up members of manufacturer's standard C-shaped steel section, with 
  stiffened flanges, nested into a U-shaped steel section joist track, with unstiffened flanges; 
  unpunched; of web depths indicated; and as follows: 
  1.  Minimum Base-Metal Thickness: Matching Ceiling Joists. 
  2.  Flange Width: 1-5/8 inches, minimum. 
 
 
2.4  FRAMING ACCESSORIES 
  
 A.  Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade, 
  Type H, metallic coated, of same grade and coating weight used for framing members. 
  
 B.  Use Noflex for reinforcing various heights of free standing low walls ranging in height from 3'-0", 
  4'-0", 5'-0" and 6'-0" high walls. Refer to Noflex website for installation procedures and provide 
  design calculations as part of the Structural Engineers submittal listed in Submittals 1.4 above. 
  
 C.  Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 
  indicated, as follows: 
  1.   Supplementary framing. 
  2.  Bracing, bridging, and solid blocking. 
  3.  Web stiffeners. 
  4.  Anchor clips. 
  5.  End clips. 
  6.  Foundation clips. 
  7.   Gusset plates. 
  8.  Stud kickers, knee braces, and girts. 
  9.  Joist hangers and end closures. 
  10.  Hole reinforcing plates. 
  11 .  Backer plates. 
 
 
2.5  ANCHORS, CLIPS, AND FASTENERS 
 
 A.  Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process according to 
  ASTM A 123/A 123M. 
 
 B.  Anchor Bolts: ASTM F 1554, Grade 36, threaded carbon-steel hex-headed bolts and carbon-steel 
  nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to 
  ASTM A 153/A 153M, Class C. 
 
 C.  Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to sustain, 
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  without failure, a load equal to 5 times design load, as determined by testing per ASTM E 488 
  conducted by a qualified independent testing agency. 
 
 D.  Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated 
  from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 
  times design load, as determined by testing per ASTM E 1190 conducted by a qualified 
  independent testing agency. 
 
 E.  Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping steel 
  drill screws. 
  1.  Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere. 
  
 F.  Welding Electrodes: Comply with AWS standards. 
 
 
2.6  MISCELLANEOUS MATERIALS 
  
 A.  Galvanizing Repair Paint: ASTM A 780. 
  
 B.  Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive. nonstaining grout 
  containing selected silica sands, portland cement, shrinkage-compensating agents, and 
  plasticizing and water-reducing agents, complying with ASTM C 1107, with fluid consistency 
  and 30-minute working time. 
  
 C.  Shims: Load bearing, high-density multimonomer plastic, nonleaching. 
  
 D.  Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 
  standard widths to match width of bottom track or rim track members. 
 
 
2.7  FABRICATION 
 
 A.  Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with 
  connections securely fastened, according to referenced AISI's specifications and standards, 
  manufacturer's written instructions, and requirements in this Section. 
  1.  Fabricate framing assemblies using jigs or templates. 
  2.  Cut framing members by sawing or shearing; do not torch cut. 
  3.  Fasten cold-formed metal framing members by welding, screw fastening, clinch 
    fastening, or riveting as standard with fabricator. Wire tying of framing members is not 
    permitted. 
    a. Comply with AWS D1.3 requirements and procedures for welding, appearance and 
     quality of welds, and methods used in correcting welding work. 
    b.  Locate mechanical fasteners and install according to Shop Drawings, with screw 
     penetrating joined members by not less than three exposed screw threads. 
  4.  Fasten other materials to cold-formed metal framing by welding, bolting, or screw 
    fastening, according to Shop Drawings. 
 B.  Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection 
  stresses. Lift fabricated assemblies to prevent damage or permanent distortion. 
 C.  Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum 
  allowable tolerance variation of 1/8 inch in 10 feet and as follows: 
  1.  Spacing: Space individual framing members no more than plus or minus 1/8 inch from 
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    plan location. Cumulative error shall not exceed minimum fastening requirements of 
    sheathing or other finishing materials. 
  2.  Squareness: Fabricate each cold-formed metal framing assembly to a maximum out-of-   

  square tolerance of 1/8 inch. 
 
 
PART 3 - EXECUTION 
 
3.1  EXAMINATION 
  
 A.  Examine supporting substrates and abutting structural framing for compliance with requirements 
  for installation tolerances and other conditions affecting performance. 
  1.  Proceed with installation only after unsatisfactory conditions have been corrected. 
 
 
3.2  PREPARATION 
 
 A.  Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary 
  framing, or tracks to structural members indicated to receive sprayed fire-resistive materials. 
  
 B.  After applying sprayed fire-resistive materials, remove only as much of these materials as 
  needed to complete installation of cold-formed framing without reducing thickness of fire-resistive 
  materials below that are required to obtain fire-resistance rating indicated. Protect 
  remaining fire-resistive materials from damage. 
  
 C.  Install load bearing shims or grout between the underside of wall bottom track or rim track and 
  the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing surface 
  on supporting concrete or masonry construction. 
  
 D. Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top of 
  foundation wall or slab at stud or joist locations. 
 
 
3.3   INSTALLATION, GENERAL 
 
 A.  Cold-formed metal framing may be shop or field fabricated for installation, or it may be field 
  assembled. 
  
 B.  Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel Framing -  General 

Provisions" and to manufacturer's written instructions unless more stringent requirements  are indicated. 
  
 C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting 
  structure. 
  1.  Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, 
    even, true-to-line joints with maximum variation in plane and true position between 
    fabricated panels not exceeding 1/16 inch. 
  
 D.  Install cold-formed metal framing and accessories plumb, square, and true to line, and with 
  connections securely fastened. 
  1.  Cut framing members by sawing or shearing; do not torch cut. 
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  2.  Fasten cold-formed metal framing members by welding, screw fastening, clinch 
    fastening, or riveting. Wire tying of framing members is not permitted. 
    a.  Comply with AWS 01.3 requirements and procedures for welding, appearance and 
     quality of welds, and methods used in correcting welding work. 
    b.  Locate mechanical fasteners and install according to Shop Drawings, and 
     complying with requirements for spacing, edge distances, and screw penetration. 
  
 E.  Install framing members in one-piece lengths unless splice connections are indicated for track 
  or tension members. 
  
 F. Install temporary bracing and supports to secure framing and support loads comparable in 
  intensity to those for which structure was designed. Maintain braces and supports in place, 
  undisturbed, until entire integrated supporting structure has been completed and permanent 
  connections to framing are secured. 
  
 G.  Do not bridge building expansion and control joints with cold-formed metal framing. 
  Independently frame both sides of joints. 
  
 H.  Install insulation, specified in Division 7 Section "Building Insulation," in built-up exterior framing 
  members, such as headers, sills, boxed joists, and multiple studs at openings, that are 
  inaccessible on completion of framing work. 
  
 I.  Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard 
  punched openings. 
  
 J.  Erection Tolerances: Install cold-formed metal framing level, plumb, and true to line to a 
  maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 
  1.  Space individual framing members no more than plus or minus 1/8 inch from plan 
    location. Cumulative error shall not exceed minimum fastening requirements of 
    sheathing or other finishing materials. 
 
 
3.4  JOIST INSTALLATION 
 
 A. Install perimeter joist track sized to match joists. Align and securely anchor or fasten track to 
  supporting structure at corners, ends, and spacings indicated on Shop Drawings. 
   
 B. Install joists bearing on supporting frame, level, straight, and plumb; adjust to final position, 
  brace, and reinforce. Fasten joists to both flanges of joist track. 
  1.  Install joists over supporting frame with a minimum end bearing of 1-1/2 inches. 
  2.  Reinforce ends and bearing points of joists with web stiffeners, end clips, joist hangers, 
    steel clip angles, or steel-stud sections as indicated on Shop Drawings. 
 
 C.  Space joists not more than 2 inches from abutting walls, and as follows: 
  1.  Joist Spacing: 16 inches. 
 
 D.  Frame openings with built-up joist headers consisting of joist and joist track, nesting joists, or 
  another combination of connected joists if indicated. 
 
 E.  Install joist reinforcement at interior supports with single, short length of joist section located 
  directly over interior support, with lapped joists of equal length to joist reinforcement, or as 
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  indicated on Shop Drawings. 
  1.   Install web stiffeners to transfer axial loads of walls above. 
 F.  Install bridging at intervals indicated on Shop Drawings. Fasten bridging at each joist 
  intersection as follows: 
  1.  Bridging: Joist-track solid blocking of width and thickness indicated, secured to joist 
    webs. 
  2.  Bridging: Combination of flat, taut, steel sheet straps of width and thickness indicated 
    and joist-track solid blocking of width and thickness indicated. Fasten flat straps to 
    bottom flange of joists and secure solid blocking to joist webs. 
 G.  Secure joists to load-bearing interior walls to prevent lateral movement of bottom flange. 
 H.  Install miscellaneous joist framing and connections, including web stiffeners, closure pieces, clip 
  angles, continuous angles, hold-down angles, anchors, and fasteners, to provide a complete 
  and stable joist-framing assembly. 
 
 
3.5  FIELD QUALITY CONTROL 
  
 A.  Testing: Owner will engage a qualified independent testing and inspecting agency to perform 
  field tests and inspections and prepare test reports. 
  
 B.  Field and shop welds will be subject to testing and inspecting. 
  
 C.  Testing agency will report test results promptly and in writing to Contractor and Architect. 
  
 D.  Remove and replace work where test results indicate that it does not comply with specified 
  requirements. 
  
 E.  Additional testing and inspecting, at Contractor's expense, will be performed to determine 
  compliance of replaced or additional work with specified requirements. 
  
 
3.6  REPAIRS AND PROTECTION 
 
 A.  Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and 
  installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and 
  manufacturer's written instructions. 
 
 B.  Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
  Installer that ensure that cold-formed metal framing is without damage or deterioration at time of 
  Substantial Completion. 
 
 
 
 
END OF SECTION 054000 
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SECTION 099113 - EXTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the following exterior 
substrates: 

1. Concrete. 
2. Concrete masonry units (CMU). 
3. Steel. 
4. Galvanized metal. 
5. Aluminum (not anodized or otherwise coated). 

1.2 DEFINITIONS 

A. Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application instructions. 

B. Samples: For each type of paint system and each color and gloss of topcoat. 

C. Product List: For each product indicated. Include printout of current "MPI Approved Products List" for each 
product category specified, with the proposed product highlighted. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Paint: 5 percent, but not less than 1 gal. (3.8 L)  of each material and color applied. 

1.5 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to verify 
preliminary selections made under Sample submittals and to demonstrate aesthetic effects and set quality 
standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of each paint 
system specified in Part 3. 

a. Vertical and Horizontal Surfaces: Provide samples of at least 10 sq. ft. (9 sq. m). 
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b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of additional 
colors selected by Architect at no added cost to Owner. 

PART 2 - PRODUCTS 

2.1 PAINT, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by manufacturer, 
based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by manufacturers of 
topcoat for use in paint system and on substrate indicated. 

B. Colors:  As selected by Architect from manufacturer's full range 

2.2 BLOCK FILLERS 

A. Interior/Exterior Latex Block Filler:  MPI #4. 

1. VOC Content:  E Range of E2. 

2.3 PRIMERS/SEALERS 

A. Exterior Block Sealer: Stainguard-WB, High performance water, oil and graffiti resistant treatment. 

1. Clear graffit seal treatment system 
2. Manufactured by Chemical Products, Inc. 

B. Alkali-Resistant Primer:  MPI #3. 

1. VOC Content:  E Range of E2 

C. Bonding Primer (Water Based):  MPI #17. 

1. VOC Content:  E Range of E2 

D. Bonding Primer (Solvent Based):  MPI #69. 

1. VOC Content:  E Range of E2 
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2.4 METAL PRIMERS 

A. Alkyd Anticorrosive Metal Primer:  MPI #79. 

1. VOC Content:  E Range of E2. 

B. Quick-Drying Alkyd Metal Primer:  MPI #76. 

1. VOC Content:  E Range of E2 

C. Cementitious Galvanized-Metal Primer:  MPI #26. 

1. VOC Content:  E Range of E1. 

D. Waterborne Galvanized-Metal Primer:  MPI #134. 

1. VOC Content:  E Range of E2 
2. Environmental Performance Rating:  EPR 2 

2.5 EXTERIOR LATEX PAINTS 

A. Exterior Latex (Flat):  MPI #10 (Gloss Level 1). 

1. VOC Content:  E Range of E2 

B. Exterior Latex (Semigloss):  MPI #11 (Gloss Level 5). 

1. VOC Content:  E Range of E2 

C. Exterior Latex (Gloss):  MPI #119 (Gloss Level 6, except minimum gloss of 65 units at 60 deg). 

1. VOC Content:  E Range of E2 

2.6 EXTERIOR ALKYD PAINTS 

A. Exterior Alkyd Enamel (Flat):  MPI #8 (Gloss Level 1). 

1. VOC Content:  E Range of E1. 

B. Exterior Alkyd Enamel (Semigloss):  MPI #94 (Gloss Level 5). 

1. VOC Content:  E Range of E2. 

C. Exterior Alkyd Enamel (Gloss):  MPI #9 (Gloss Level 6). 

1. VOC Content:  E Range of E2. 
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2.7 QUICK-DRYING ENAMELS 

A. Quick-Drying Enamel (Semigloss):  MPI #81 (Gloss Level 5). 

1. VOC Content:  E Range of E2 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter as follows: 

1. Concrete:  12 percent. 
2. Masonry (Clay and CMU):  12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and 
primers. 

D. Begin coating application only after unsatisfactory conditions have been corrected and surfaces are dry. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and conditions. 

3.2 PREPARATION AND APPLICATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting 
Specification Manual" applicable to substrates and paint systems indicated. 

B. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, and 
incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers as required to 
produce paint systems indicated. 

C. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller 
tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color breaks. 

D. Protect work of other trades against damage from paint application.  Correct damage to work of other 
trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an 
undamaged condition. 

E. At completion of construction activities of other trades, touch up and restore damaged or defaced painted 
surfaces. 
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3.3 EXTERIOR PAINTING SCHEDULE 

A. Concrete Substrates, Nontraffic Surfaces: 

1. Latex System:  MPI EXT 3.1A. 

a. Prime Coat:  Exterior latex matching topcoat. 
b. Intermediate Coat:  Exterior latex matching topcoat. 
c. Topcoat:  Exterior latex semigloss 

2. Latex Over Alkali-Resistant Primer System:  MPI EXT 3.1K. 

a. Prime Coat:  Alkali-resistant primer. 
b. Intermediate Coat:  Exterior latex matching topcoat. 
c. Topcoat:  Exterior latex semigloss 

B. Concrete Substrates, Traffic Surfaces: 

1. Latex Floor Paint System:  MPI EXT 3.2A. 

a. Prime Coat:  Interior/exterior latex floor and porch paint (low gloss). 
b. Intermediate Coat:  Interior/exterior latex floor and porch paint (low gloss). 
c. Topcoat:  Interior/exterior latex floor and porch paint (low gloss). 

2. Alkyd Floor Enamel System:  MPI EXT 3.2D. 

a. Prime Coat:  Exterior/interior alkyd floor enamel (gloss). 
b. Intermediate Coat:  Exterior/interior alkyd floor enamel (gloss). 
c. Topcoat:  Exterior/interior alkyd floor enamel (gloss). 

3. Clear Sealer System:  MPI EXT 3.2G. 

a. Prime Coat:  Interior/exterior clear concrete floor sealer (solvent based). 
b. Intermediate Coat:  Interior/exterior clear concrete floor sealer (solvent based). 
c. Topcoat:  Interior/exterior clear concrete floor sealer (solvent based). 

4. Water-Based Clear Sealer System:  MPI EXT 3.2H. 

a. Prime Coat:  Interior/exterior clear concrete floor sealer (water based). 
b. Intermediate Coat:  Interior/exterior clear concrete floor sealer (water based). 
c. Topcoat:  Interior/exterior clear concrete floor sealer (water based). 

C. CMU Substrates: 

1. Latex System:  MPI EXT 4.2A. 

a. Prime Coat:  Interior/exterior latex block filler. 
b. Intermediate Coat:  Exterior latex matching topcoat. 
c. Topcoat:  Exterior latex semigloss 

2. Latex Over Alkali-Resistant Primer System:  MPI EXT 4.2L. 
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a. Prime Coat:  Alkali-resistant primer. 
b. Intermediate Coat:  Exterior latex matching topcoat. 
c. Topcoat:  Exterior latex semigloss 

D. Steel Substrates: exterior metal siding  

1. Alkyd System:  MPI EXT 5.1D. 

a. Prime Coat:  Alkyd anticorrosive metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel semigloss 

E. Galvanized-Metal Substrates: 

1. Latex System:  MPI EXT 5.3A. 

a. Prime Coat:  Cementitious galvanized-metal primer. 
b. Intermediate Coat:  Exterior latex matching topcoat. 
c. Topcoat:  Exterior latex semigloss 

2. Latex Over Water-Based Primer System:  MPI EXT 5.3H. 

a. Prime Coat:  Waterborne galvanized-metal primer. 
b. Intermediate Coat:  Exterior latex matching topcoat. 
c. Topcoat:  Exterior latex semigloss 

3. Alkyd System:  MPI EXT 5.3B. 

a. Prime Coat:  Cementitious galvanized-metal primer. 
b. Intermediate Coat:  Exterior alkyd enamel matching topcoat. 
c. Topcoat:  Exterior alkyd enamel semigloss 

END OF SECTION 099113 
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SECTION 099123 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on [interior substrates.] [the 
following interior substrates:] 

1. Concrete. 
2. Concrete masonry units (CMU). 
3. Steel. 
4. Galvanized metal. 
5. Wood. 
6. Gypsum board. 
7. ASJ insulation covering. 

1.2 DEFINITIONS 

A. Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523. 

B. Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according to 
ASTM D 523. 

C. Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523. 

D. Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to 
ASTM D 523. 

E. Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523. 

F. Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523. 

G. Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application instructions. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Paint: 5 percent, but not less than 1 gal. (3.8 L) of each material and color applied. 

  MAY 17, 2013 / BIDDING - CONSTRUCTION 
  MAY 29, 2013 / ADDENDUM NO. 1 



PARTNERS 13-107 
INTERIOR PAINTING 
099123 - 2 
1.5 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to verify 
preliminary selections made under Sample submittals and to demonstrate aesthetic effects and set quality 
standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of each paint 
system specified in Part 3. 

a. Vertical and Horizontal Surfaces: Provide samples of at least 10 sq. ft. (9 sq. m). 
b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of additional 
colors selected by Architect at no added cost to Owner. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products: Subject to compliance with requirements, available products that may be incorporated into the 
Work include, but are not limited to products listed in other Part 2 articles for the paint category indicated. 

B. Basis of design products listed in the product sections are by the Sherwin Williams Co. unless otherwise 
noted. Other products from the listed manufacturers will be considered equivalent products provided they 
meet the same MPI standards as the basis of design product for the specified application.  

C. Equivalent manufacturers include listed manufacturers. Other manufacturers need prior approval per the 
substitution section 012500 of the specification. 
1. Benjamin Moore 
2. Diamond Vogel 
3. Glidden 
4. ICI Devoe Coatings 
5. PPG Architectural Coatings 
6. Pratt & Lambert Paints 
7. Drylok  
8. Thoro Consumer Products. 

 

2.2 PAINT, GENERAL 

A. MPI Standards: Provide products that comply with MPI standards indicated and that are listed in its "MPI 
Approved Products List." 

B. Material Compatibility: 
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1. Provide materials for use within each paint system that are compatible with one another and 
substrates indicated, under conditions of service and application as demonstrated by manufacturer, 
based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by manufacturers of 
topcoat for use in paint system and on substrate indicated. 

C. VOC Content: Products shall comply with VOC limits of authorities having jurisdiction 

1. Flat Paints and Coatings: 50 g/L. 
2. Nonflat Paints and Coatings: 150 g/L. 
3. Dry-Fog Coatings: 400 g/L. 
4. Primers, Sealers, and Undercoaters: 200 g/L. 
5. Anticorrosive and Antirust Paints Applied to Ferrous Metals: 250 g/L. 
6. Zinc-Rich Industrial Maintenance Primers: 340 g/L. 
7. Pretreatment Wash Primers: 420 g/L. 
8. Floor Coatings: 100 g/L. 
9. Shellacs, Clear: 730 g/L. 
10. Shellacs, Pigmented: 550 g/L. 

D. Low-Emitting Materials: Interior paints and coatings shall comply with the testing and product requirements 
of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic 
Emissions from Various Sources Using Small-Scale Environmental Chambers." 

E. Colors: As selected by Architect from manufacturer's full range 

2.3 BLOCK FILLERS 

A. Interior/Exterior Latex Block Filler:  MPI #4. 

1. VOC Content:  E Range of E2. 

B. Interior/Exterior Epoxy Block Filler:  MPI #116. 
1. VOC Content:  E Range of E2. 

2.4 PRIMERS/SEALERS 

A. Interior Latex Primer/Sealer:  MPI #50. 

1. VOC Content:  E Range of E1. 

2.5 METAL PRIMERS 

A. Quick-Drying Alkyd Metal Primer:  MPI #76. 

1. VOC Content:  E Range of E1. 
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2.6 LATEX PAINTS 

A. Interior Latex (Flat):  MPI #53 (Gloss Level 1). 

1. VOC Content:  E Range of E1. 

B. Interior Latex (Eggshell):  MPI #52 (Gloss Level 3). 

1. VOC Content:  E Range of E1. 

C. Interior Latex (Semigloss):  MPI #54 (Gloss Level 5). 

1. VOC Content:  E Range of E1. 

D. EPOXY PAINT  

1.   Interior/Exterior Epoxy (water based):  MPI #115 

2.6 QUICK-DRYING ENAMELS 

A. Quick-Drying Enamel (Semigloss):  MPI #81 (Gloss Level 5). 

1. VOC Content:  E Range of E1. 

2.8 ALKYD PAINTS 

A. Interior Alkyd (Semigloss):  MPI #47 (Gloss Level 5). 

 
1. VOC Content:  E Range of E2. 
2. Environmental Performance Rating:  EPR 1. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for 
maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as follows: 

1. Concrete: 12 percent. 
2. Masonry (Clay and CMU): 12 percent. 
3. Wood: 15 percent. 
4. Gypsum Board: 12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and 
primers. 
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D. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to 
substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be 
painted. If removal is impractical or impossible because of size or weight of item, provide surface-applied 
protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to reinstall items 
that were removed. Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and 
incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as 
required to produce paint systems indicated. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI Manual." 

B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller 
tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks. 

3.4 CLEANING AND PROTECTION 

A. Protect work of other trades against damage from paint application. Correct damage to work of other 
trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an 
undamaged condition. 

B. At completion of construction activities of other trades, touch up and restore damaged or defaced painted 
surfaces. 

3.5 INTERIOR PAINTING SCHEDULE 

A. CMU Substrates: 

1. Latex System:  MPI INT 4.2A. (Use For all areas except toilet rooms). 

a. Prime Coat:  Interior/exterior latex block filler. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex (semigloss). 
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2. Epoxy System:  MPI INT 4.2G. (Use for toilet rooms). 

a. Prime Coat:  Interior/exterior epoxy block filler. 
b. Intermediate Coat:  Interior alkyd matching topcoat. 
c. Topcoat:  Interior/Exterior epoxy (water based). 

B. Steel Substrates: 

1. Quick-Drying Enamel System:  MPI INT 5.1A. 

a. Prime Coat:  Quick-drying alkyd metal primer. 
b. Intermediate Coat:  Quick-drying enamel matching topcoat. 
c. Topcoat:  Quick-drying enamel (semigloss). 

C. Gypsum Board Substrates (Ceilings and Soffits): 

1. Latex System:  MPI INT 9.2A. 

a. Prime Coat:  Interior latex primer/sealer. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex (flat). 
 

D. Gypsum Board Substrates (Walls): 

1. Latex System:  MPI INT 9.2A. 

a. Prime Coat:  Interior latex primer/sealer. 
b. Intermediate Coat:  Interior latex matching topcoat. 
c. Topcoat:  Interior latex (eggshell). 

E. Wood Substrates: Including wood trim, wood-based panel products. 

1. Latex System: 

a. Prime Coat: Primer, latex, for interior wood, MPI #39. 
b. Intermediate Coat: Latex, interior, matching topcoat. 
c. Topcoat: Latex, interior, (Gloss Level 4), MPI #43. 

END OF SECTION 099123 
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O

V
E
R
I
F
Y
A
L
L

R
E
L
E
V
A
N
T

D
I
M
E
N
S
I
O
N
S
A
N
D

E
L
E
V
A
T
I
O
N
S
F
O
R
E
Q
U
I
P
M
E
N
T

I
N
S
T
A
L
L
A
T
I
O
N
S
A
G
A
I
N
S
T

P
U
R
C
H
A
S
E
D

M
A
N
U
F
A
C
T
U
R
E
R
'
S
C
E
R
T
I
F
I
E
D
E
Q
U
I
P
M
E
N
T

D
R
A
W
I
N
G
S
.
D
I
M
E
N
S
I
O
N
S

T
H
A
T
D
E
P
E
N
D
U
P
O
N
S
P
E
C
I
F
I
C
E
Q
U
I
P
M
E
N
T
S
U
C
H
A
S
M
E
C
H
A
N
I
C
A
L
E
Q
U
I
P
M
E
N
T

S
U
P
P
O
R
T
S
,

E
T
C
.

S
H
A
L
L

B
E
C
O
O
R
D
I
N
A
T
E
D
B
Y

T
H
E
C
O
N
T
R
A
C
T
O
R
P
R
I
O
R
T
O

S
U
B
M
I
T
T
A
L

T
O
T
H
E
A
R
C
H
I
T
E
C
T
/
E
N
G
I
N
E
E
R
.

S
U
C
H
D
I
M
E
N
S
I
O
N
S
S
H
A
L
L
B
E

P
R
O
V
I
D
E
D

O
N
T
H
E

S
H
O
P

D
R
A
W
I
N
G
S
B
Y

T
H
E
C
O
N
T
R
A
C
T
O
R
P
R
I
O
R
T
O

S
U
B
M
I
T
T
A
L

T
O

T
H
E
A
R
C
H
I
T
E
C
T
/
E
N
G
I
N
E
E
R
.

E
X
I
S
T
I
N
G
C
O
N
D
I
T
I
O
N
S

1
.

V
E
R
I
F
Y
A
L
L
E
X
I
S
T
I
N
G
A
S
S
U
M
E
D

D
I
M
E
N
S
I
O
N
S

A
N
D
C
O
N
D
I
T
I
O
N
S
(
I
.
E
.
E
X
I
S
T
I
N
G

M
A
T
E
R
I
A
L
S
;
F
R
A
M
I
N
G
M
E
M
B
E
R
S
I
Z
E
S
A
N
D
L
O
C
A
T
I
O
N
S
;
M
E
T
H
O
D
S
O
F

C
O
N
S
T
R
U
C
T
I
O
N
;

E
T
C
.
)
A
T

T
H
E
S
I
T
E
P
R
I
O
R
T
O

C
O
N
S
T
R
U
C
T
I
O
N

A
N
D
F
A
B
R
I
C
A
T
I
O
N
.

I
F
D
I
S
C
R
E
P
A
N
C
I
E
S

A
R
E

F
O
U
N
D
,
N
O
T
I
F
Y
A
R
C
H
I
T
E
C
T

B
E
F
O
R
E
P
R
O
C
E
E
D
I
N
G

W
I
T
H
W
O
R
K
.

F
O
U
N
D
A
T
I
O
N
S

1
.

F
O
O
T
I
N
G
S

S
H
A
L
L

B
E
A
R
O
N
F
I
R
M
,
U
N
D
I
S
T
U
R
B
E
D
S
O
I
L

O
R
E
N
G
I
I
N
E
E
R
E
D
F
I
L
L

W
I
T
H
A
S
A
F
E
B
E
A
R
I
N
G
C
A
P
A
C
I
T
Y
O
F
1
5
0
0
P
.
S
.
F
.
I
F
S
O
I
L

O
F
T
H
I
S

F
O
O
T
I
N
G
S

S
H
A
L
L

B
E
E
N
L
A
R
G
E
D

O
R
L
O
W
E
R
E
D
A
T
T
H
E

D
I
R
E
C
T
I
O
N
O
F

T
H
E

A
R
C
H
I
T
E
C
T
.

V
E
R
I
F
Y
F
O
U
N
D
A
T
I
O
N

S
O
I
L

B
E
A
R
I
N
G
P
R
E
S
S
U
R
E
I
N
F
I
E
L
D
B
Y

2
.

W
H
E
R
E
N
E
W

F
O
O
T
I
N
G
S
A
B
U
T
E
X
I
S
T
I
N
G

F
O
U
N
D
A
T
I
O
N
S
,

C
A
R
E
F
U
L
L
Y
H
A
N
D
E
X
C
A
V
A
T
E

A
N
D

P
L
A
C
E

B
O
T
T
O
M
O
F
N
E
W
F
O
O
T
I
N
G
A
T
T
H
E

S
A
M
E
E
L
E
V
A
T
I
O
N
A
S

T
H
E
E
X
I
S
T
I
N
G
.

3
.

P
R
O
V
I
D
E
N
E
C
E
S
S
A
R
Y
S
H
E
E
T
I
N
G

S
H
O
R
I
N
G
B
R
A
C
I
N
G
,
E
T
C
.
A
S

R
E
Q
U
I
R
E
D
D
U
R
I
N
G

E
X
C
A
V
A
T
I
O
N
S
T
O

P
R
O
T
E
C
T
S
I
D
E
S
O
F
E
X
C
A
V
A
T
I
O
N
S
.

4
.

C
O
M
P
L
Y
F
U
L
L
Y
W
I
T
H
R
E
Q
U
I
R
E
M
E
N
T
S
O
F

O
S
H
A

A
N
D
O
T
H
E
R
R
E
G
U
L
A
T
O
R
Y

A
G
E
N
C
I
E
S

F
O
R
S
A
F
E
T
Y
P
R
O
V
I
S
I
O
N
S
.

C
O
N
C
R
E
T
E

1
.

M
I
N
I
M
U
M
C
O
N
C
R
E
T
E
S
T
R
E
N
G
T
H
T
O
B
E
3
0
0
0
P
.
S
.
I
.
@

2
8
D
A
Y
S
,
U
.
O
.
N
.
;

S
L
A
B
S
S
H
A
L
L
B
E

3
5
0
0
P
.
S
.
I
.

M
I
N
.
U
.
O
.
N
.

E
X
P
O
S
E
D
C
O
N
C
R
E
T
E
S
H
A
L
L
B
E
4
0
0
0
P
S
I

W
I
T
H
6
%
+

1
%
E
N
T
R
A
I
N
E
D
A
I
R

U
.
O
.
N
.

2
.

A
L
L

C
O
N
C
R
E
T
E
W
O
R
K
A
N
D

P
L
A
C
E
M
E
N
T
S
H
A
L
L
C
O
N
F
O
R
M

T
O
T
H
E
L
A
T
E
S
T

R
E
C
O
M
M
E
N
D
A
T
I
O
N
S
O
F

A
.
C
.
I
.

3
.

A
L
L

R
E
I
N
F
O
R
C
I
N
G

B
A
R
S
,

D
O
W
E
L
S
A
N
D

T
I
E
S
S
H
A
L
L
C
O
N
F
O
R
M

T
O
A
.
S
.
T
.
M
.
A
6
1
5

G
R
A
D
E
6
0
.

R
E
I
N
F
O
R
C
I
N
G
S
T
E
E
L
S
H
A
L
L
B
E
C
O
N
T
I
N
U
O
U
S
A
N
D
S
H
A
L
L
H
A
V
E

M
I
N
I
M
U
M
3
6
B
A
R

D
I
A
M
E
T
E
R
L
A
P

A
N
D
B
E
F
A
B
R
I
C
A
T
E
D

A
N
D
P
L
A
C
E
D
I
N

A
C
C
O
R
D
A
N
C
E
W
I
T
H

A
.
C
.
I
.
-
3
1
5
L
A
T
E
S
T
E
D
I
T
I
O
N
.

4
.

R
E
I
N
F
O
R
C
E
D
C
O
N
C
R
E
T
E
W
A
L
L
F
O
O
T
I
N
G
S

S
H
A
L
L

H
A
V
E

C
O
R
N
E
R

B
A
R
S
A
T
A
L
L
I
N
T
E
R
S
E
C
T
I
O
N
S
O
F
T
H
E

S
A
M
E
S
I
Z
E
A
N
D
S
P
A
C
I
N
G
A
S

T
H
E
M
A
I
N

H
O
R
I
Z
O
N
T
A
L
R
E
I
N
F
O
R
C
I
N
G
.

P
R
O
V
I
D
E

2
-
#
5
B
A
R
S
E
A
C
H
S
I
D
E
O
F
A
L
L
O
P
E
N
I
N
G
S

A
N
D

2
-
#
5

X
4
'
-
0
"
D
I
A
G
O
N
A
L
B
A
R
S
A
T

C
O
R
N
E
R
S
O
F

O
P
E
N
I
N
G
S
.

5
.

F
I
E
L
D
A
N
D

S
H
O
P

T
E
S
T
I
N
G
O
F
C
O
N
C
R
E
T
E
W
O
R
K

S
H
A
L
L

I
N
C
L
U
D
E
I
N
S
P
E
C
T
I
O
N
O
F

R
E
I
N
F
O
R
C
I
N
G
S
T
E
E
L
P
L
A
C
E
M
E
N
T
,
R
E
B
A
R
S
,
N
U
M
B
E
R
,

L
O
C
A
T
I
O
N
,
A
N
D
L
A
P
S
P
L
I
C
E

L
E
N
G
T
H
.

6
.

P
R
O
V
I
D
E
D
O
W
E
L
S

I
N
T
O
F
O
U
N
D
A
T
I
O
N
T
O

M
A
T
C
H

S
I
Z
E

A
N
D
S
P
A
C
I
N
G

O
F
V
E
R
T
I
C
A
L

R
E
I
N
F
O
R
C
E
M
E
N
T
A
T
A
L
L

C
O
L
U
M
N
S
A
N
D

W
A
L
L
S
,

U
N
L
E
S
S
O
T
H
E
R
W
I
S
E
N
O
T
E
D
.

7
.

U
N
L
E
S
S
O
T
H
E
R
W
I
S
E
S
H
O
W
N
,
P
R
O
V
I
D
E
T
H
E
F
O
L
L
O
W
I
N
G

C
O
V
E
R

F
O
R
R
E
I
N
F
O
R
C
I
N
G

S
T
E
E
L
:

A
.

U
N
F
O
R
M
E
D

S
U
R
F
A
C
E
S
I
N

C
O
N
T
A
C
T
W
I
T
H
E
A
R
T
H

-
3
I
N
.

B
.

U
N
F
O
R
M
E
D

S
U
R
F
A
C
E
S
O
V
E
R
M
O
I
S
T
U
R
E

B
A
R
R
I
E
R
S

-
2
I
N
.

C
.

F
O
R
M
E
D
S
U
R
F
A
C
E
S
E
X
P
O
S
E
D
T
O

E
A
R
T
H

O
R
W
E
A
T
H
E
R

O
R

W
A
T
E
R

P
R
O
O
F
I
N
G
/
D
A
M
P
P
R
O
O
F
I
N
G

#
6

O
R
L
A
R
G
E
R

-
2
I
N
.

#
5

O
R
S
M
A
L
L
E
R

-
1
-
1
/
2
I
N
.

D
.

F
O
R
M
E
D
S
U
R
F
A
C
E
S
N
O
T

E
X
P
O
S
E
D
T
O
E
A
R
T
H

O
R
W
E
A
T
H
E
R

S
L
A
B
S
A
N
D
W
A
L
L
S

-
3
/
4
I
N
.

C
O
L
U
M
N
S

-
1
-
1
/
2
I
N
.

B
E
A
M
S
A
N
D
G
I
R
D
E
R
S

-
1
-
1
/
2
I
N
.

M
A
S
O
N
R
Y

1
.

T
H
E

M
A
S
O
N
R
Y
P
O
R
T
I
O
N
S

O
F
T
H
I
S
S
T
R
U
C
T
U
R
E

A
R
E
D
E
S
I
G
N
E
D

A
C
C
O
R
D
I
N
G
T
O

T
H
E

L
A
T
E
S
T
W
O
R
K

S
T
R
E
S
S
D
E
S
I
G
N
P
R
O
V
I
S
I
O
N
S
O
F
T
H
E
M
A
S
O
N
R
Y
S
T
A
N
D
A
R
D
S

J
O
I
N
T
C
O
M
M
I
T
T
E
E

(
M
S
J
C
)
B
U
I
L
D
I
N
G
C
O
D
E
R
E
Q
U
I
R
E
M
E
N
T
S
F
O
R
M
A
S
O
N
R
Y

S
T
R
U
C
T
U
R
E
S
(
A
C
I

5
3
0
/
A
S
C
E
6
0
2
)
I
N
C
L
U
D
I
N
G

S
E
C
T
I
O
N
S
2
1
0
6
A
N
D

2
1
0
7

O
F
C
H
A
P
T
E
R

2
1

I
N
T
H
E

M
I
C
H
I
G
A
N
B
U
I
L
D
I
N
G

C
O
D
E
.

M
A
S
O
N
R
Y
C
O
M
P
O
N
E
N
T
S
H
A
V
E
B
E
E
N

D
E
S
I
G
N
E
D

A
C
C
O
R
D
I
N
G
T
O

T
H
E
P
R
O
V
I
S
I
O
N
S
F
O
R
S
E
I
S
M
I
C
D
E
S
I
G
N
C
A
T
E
G
O
R
Y
B
.
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A
L
L

S
T
R
U
C
T
U
R
A
L

M
A
S
O
N
R
Y
I
S
T
O
B
E
C
O
N
S
T
R
U
C
T
E
D
I
N
A
C
C
O
R
D
A
N
C
E

W
I
T
H
T
H
E

L
A
T
E
S
T
M
A
S
O
N
R
Y

S
T
A
N
D
A
R
D
S
J
O
I
N
T
C
O
M
M
I
T
T
E
E
(
M
S
J
C
)
B
U
I
L
D
I
N
G
C
O
D
E

R
E
Q
U
I
R
E
M
E
N
T
S
F
O
R
M
A
S
O
N
R
Y
S
T
R
U
C
T
U
R
E
S
(
A
C
I
5
3
0
/
A
S
C
E
5
/
T
M
S
4
0
2
)
A
N
D

S
P
E
C
I
F
I
C
A
T
I
O
N
S

F
O
R
M
A
S
O
N
R
Y

S
T
R
U
C
T
U
R
E
S
(
A
C
I
5
3
0
.
1
/
A
S
C
E
6
/
T
M
S
,
6
0
2
)

M
A
S
O
N
R
Y
S
U
B
M
I
T
T
A
L
S
A
R
E
R
E
Q
U
I
R
E
D
B
Y
A
C
I

5
3
0
.
1
/
A
S
C
E
6
/
T
M
S
6
0
2
.
S
E
C
T
I
O
N
1
.
5

M
A
S
O
N
R
Y
T
E
S
T
I
N
G

A
N
D
I
N
S
P
E
C
T
I
O
N
S
A
R
E
R
E
Q
U
I
R
E
D

B
Y
A
C
I

5
3
0
.
1
/
A
S
C
E
6
/
T
M
S

6
0
2

S
E
C
T
I
O
N

1
.
6
,
T
A
B
L
E
5
.

3
.

A
L
L

S
T
R
U
C
T
U
R
A
L

M
A
S
O
N
R
Y
H
A
S

B
E
E
N
E
N
G
I
N
E
E
R
E
D
I
N

A
C
C
O
R
D
A
N
C
E
W
I
T
H

C
H
A
P
T
E
R
2

A
L
L
O
W
A
B
L
E
S
T
R
E
N
G
T
H
D
E
S
I
G
N
.
C
O
M
P
R
E
S
S
I
O
N
S
T
R
E
N
G
T
H

S
H
A
L
L
B
E

D
E
T
E
R
M
I
N
E
D
A
C
C
O
R
D
I
N
G

T
O
T
H
E

U
N
I
T

S
T
R
E
N
G
T
H
M
E
T
H
O
D
F
O
R
C
O
N
C
R
E
T
E

M
A
S
O
N
R
Y
M
S
J
C
S
E
C
T
I
O
N
1
.
4
.

B
.
2
.
b
.

4
.

A
L
L

B
L
O
C
K

S
H
A
L
L

C
O
N
F
O
R
M
T
O

A
S
T
M
C
9
0
,
T
Y
P
E
I
,

W
I
T
H
A

M
I
N
I
M
U
M

U
N
I
T
N
E
T

A
R
E
A
C
O
M
P
R
E
S
S
I
V
E
S
T
R
E
N
G
T
H
O
F
1
9
0
0
P
S
I
.

5
.

M
A
S
O
N
R
Y
C
O
M
P
R
E
S
S
I
V
E
S
T
R
E
N
G
T
H
f
'
m

=
1
5
0
0

P
S
I
M
I
N
I
M
U
M
.

6
.

M
O
R
T
A
R
S
H
A
L
L
B
E

T
Y
P
E

"
S
"
(
1
8
0
0
P
S
I
)
C
O
N
F
O
R
M
I
N
G
T
O
A
S
T
M
C
-
2
7
0
.

U
S
E

M
O
R
T
A
R
C
E
M
E
N
T
W
H
E
R
E
E
X
T
E
R
I
O
R

W
A
L
L
S

A
R
E
U
N
R
E
I
N
F
O
R
C
E
D
.

7
.

P
R
O
V
I
D
E
H
O
R
I
Z
O
N
T
A
L
W
I
R
E
T
Y
P
E
R
E
I
N
F
O
R
C
I
N
G
W
I
T
H

9
G
A
U
G
E
S
I
D
E
A
N
D
C
R
O
S
S

M
E
M
B
E
R
S
I
N
E
V
E
R
Y
S
E
C
O
N
D
C
O
U
R
S
E
(
1
6
"
O
.
C
.
)
,
I
N

A
L
L
M
A
S
O
N
R
Y

W
A
L
L
S
.

W
A
L
L
S

W
I
T
H
V
E
R
T
I
C
A
L
R
E
I
N
F
O
R
C
I
N
G
S
H
A
L
L
O
N
L
Y
H
A
V
E
"
L
A
D
D
E
R
"

T
Y
P
E
R
E
I
N
F
O
R
C
I
N
G
.

8
.

A
L
L

R
E
I
N
F
O
R
C
I
N
G

B
A
R
S
,

D
O
W
E
L
S
A
N
D

T
I
E
S
S
H
A
L
L
C
O
N
F
O
R
M

T
O
A
.
S
.
T
.
M
.
A
6
1
5

G
R
A
D
E
6
0
.

R
E
I
N
F
O
R
C
I
N
G
S
T
E
E
L
S
H
A
L
L
B
E
C
O
N
T
I
N
U
O
U
S
,
F
A
B
R
I
C
A
T
E
D
A
N
D

P
L
A
C
E
D
I
N

A
C
C
O
R
D
A
N
C
E

W
I
T
H
A
.
C
.
I
.

-
3
1
5

L
A
T
E
S
T

E
D
I
T
I
O
N
A
N
D

H
A
V
E
T
H
E

F
O
L
L
O
W
I
N
G

M
I
N
I
M
U
M
L
A
P

L
E
N
G
T
H
S
:

B
A
R

S
I
Z
E

8
"

C
M
U

1
2
"
C
M
U

#
3

1
9
"

1
9
"

#
4

2
5
"

2
5
"

#
5

3
1
"

3
1
"

#
6

5
7
"

5
3
"

#
7

7
9
"

6
1
"

#
8

1
2
8
"

8
5
"

9
.

A
L
L

M
A
S
O
N
R
Y
B
E
A
R
I
N
G
S
T
E
E
L
B
E
A
M
S
A
N
D
L
I
N
T
E
L
S
T
O
B
E
A
R

8
"
M
I
N
I
M
U
M
O
N

3
C
O
U
R
S
E
S

S
O
L
I
D

M
A
S
O
N
R
Y
,
W
I
T
H
2
-
3
/
4
"
D
I
A
M
E
T
E
R

B
O
L
T
S

E
A
C
H

E
N
D
,
U
N
L
E
S
S

O
T
H
E
R
W
I
S
E

N
O
T
E
D
.

1
0
.
A
L
L

M
A
S
O
N
R
Y
B
E
L
O
W
G
R
A
D
E
S
H
A
L
L
B
E

G
R
O
U
T
E
D
S
O
L
I
D
.

1
1
.
M
A
S
O
N
R
Y
G
R
O
U
T
S
H
A
L
L
C
O
N
F
O
R
M

T
O
A
S
T
M
C
4
7
6
,
W
I
T
H
P
E
A

G
R
A
V
E
L
A
G
G
R
E
G
A
T
E

A
N
D

A
M
I
N
I
M
U
M
S
T
R
E
N
G
T
H
O
F
2
0
0
0
P
S
I
,
B
U
T

N
O
T
L
E
S
S
T
H
A
N
S
P
E
C
I
F
I
E
D
f
'
m
.

1
2
.
A
L
L

D
O
U
B
L
E
A
N
G
L
E
L
I
N
T
E
L
S
S
H
A
L
L
B
E

W
E
L
D
E
D
B
A
C
K

T
O
B
A
C
K
W
I
T
H
A

M
I
N
I
M
U
M
2

I
N
C
H

S
T
I
T
C
H

W
E
L
D

E
V
E
R
Y

8
I
N
C
H
E
S
.

1
3
.
U
N
L
E
S
S
O
T
H
E
R
W
I
S
E
N
O
T
E
D
,
P
R
O
V
I
D
E
L
5
X
3
-
1
/
2
X

5
/
1
6
L
.
L
.
V
.

L
I
N
T
E
L

F
O
R
E
A
C
H
4
"

O
F

M
A
S
O
N
R
Y
F
O
R

S
P
A
N
S

U
P
T
O

5
'
-
0
"
M
A
X
.

1
4
.
P
R
O
V
I
D
E
D
O
W
E
L
S

I
N
T
O
F
O
U
N
D
A
T
I
O
N
T
O

M
A
T
C
H

S
I
Z
E

A
N
D
S
P
A
C
I
N
G

O
F
V
E
R
T
I
C
A
L

R
E
I
N
F
O
R
C
E
M
E
N
T
A
T
A
L
L

C
O
L
U
M
N
S
A
N
D

W
A
L
L
S
,

U
N
L
E
S
S
O
T
H
E
R
W
I
S
E
N
O
T
E
D
.

P
R
E
F
A
B
R
I
C
A
T
E
D
B
U
I
L
D
I
N
G

1
.
V
E
R
I
F
Y
A
L
L

M
A
T
E
R
I
A
L
S
I
Z
E
A
N
D

D
E
T
A
I
L
S
P
E
R
T
A
I
N
I
N
G
T
O
T
H
E
P
R
E
-
E
N
G
I
N
E
E
R
E
D

B
U
I
L
D
I
N
G
,

I
N
C
L
U
D
I
N
G
C
O
L
U
M
N
A
N
D
A
N
C
H
O
R
B
O
L
T
L
O
C
A
T
I
O
N
S

W
I
T
H
M
E
T
A
L

B
U
I
L
D
I
N
G
S
U
P
P
L
I
E
R
.

2
.
V
E
R
I
F
Y
A
L
L

D
I
M
E
N
S
I
O
N
S

W
I
T
H
P
R
E
-
E
N
G
I
N
E
E
R
E
D
B
U
I
L
D
I
N
G
S
U
P
P
L
I
E
R
P
R
I
O
R
T
O

C
O
N
S
T
R
U
C
T
I
O
N
.

3
.
F
O
U
N
D
A
T
I
O
N
S
F
O
R

T
H
E
P
R
E
-
E
N
G
I
N
E
E
R
E
D

C
O
L
U
M
N
S
A
R
E

D
E
S
I
G
N
E
D
P
E
R
L
O
A
D
S

T
R
A
N
S
M
I
T
T
E
D
B
Y
P
R
E
-
E
N
G
I
N
E
E
R
E
D
B
U
I
L
D
I
N
G
S
U
P
P
L
I
E
R
.

S
H
O
R
I
N
G

1
.
S
H
O
R
E
S
T
R
U
C
T
U
R
E

A
S
R
E
Q
U
I
R
E
D

T
O
M
A
I
N
T
A
I
N

S
T
R
U
C
T
U
R
A
L
I
N
T
E
G
R
I
T
Y
.

2
.
A
L
L

S
H
O
R
I
N
G
,
U
N
D
E
R
P
I
N
N
I
N
G
,
E
T
C
.
,
S
H
A
L
L
B
E
P
E
R
F
O
R
M
E
D

B
Y
E
X
P
E
R
I
E
N
C
E
D

C
O
N
T
R
A
C
T
O
R
S
.

3
.
S
H
O
R
E
,
U
N
D
E
R
P
I
N
,

E
T
C
.
,

A
L
L
Q
U
E
S
T
I
O
N
A
B
L
E

A
R
E
A
S

P
R
I
O
R

T
O
R
E
M
O
V
A
L
O
F
A
N
Y

S
T
R
U
C
T
U
R
A
L

S
U
P
P
O
R
T
T
O

I
N
S
U
R
E

S
T
R
U
C
T
U
R
A
L

I
N
T
E
G
R
I
T
Y
.

4
.
M
A
I
N
T
A
I
N
S
H
O
R
I
N
G

U
N
T
I
L

N
E
W
P
E
R
M
A
N
E
N
T
S
T
R
U
C
T
U
R
E

I
S
I
N

P
L
A
C
E
A
N
D

S
E
C
U
R
E
T
O

M
A
I
N
T
A
I
N
S
T
R
U
C
T
U
R
A
L
I
N
T
E
G
R
I
T
Y
.

5
.
R
E
M
O
V
E
S
H
O
R
I
N
G
A
F
T
E
R
N
E
W
W
O
R
K
I
S
I
N
P
L
A
C
E
A
N
D

C
O
N
N
E
C
T
E
D
.

S
P
E
C
I
A
L
I
N
S
P
E
C
T
I
O
N

1
.
W
O
R
K

C
O
N
S
T
R
U
C
T
E
D

S
H
A
L
L

B
E
I
N
S
P
E
C
T
E
D
B
Y
A
N
I
N
D
E
P
E
N
D
E
N
T
T
E
S
T
I
N
G
A
G
E
N
C
Y
T
O

E
N
S
U
R
E
C
O
M
P
L
I
A
N
C
E
W
I
T
H

T
H
E
R
E
Q
U
I
R
E
M
E
N
T
S

S
H
O
W
N

O
N
T
H
E

D
R
A
W
I
N
G
S
.

I
N
S
P
E
C
T
I
O
N
S
R
E
Q
U
I
R
E
D
B
Y
C
H
A
P
T
E
R
1
7

O
F
T
H
E
M
I
C
H
I
G
A
N
B
U
I
L
D
I
N
G
C
O
D
E
;
L
O
C
A
L

B
U
I
L
D
I
N
G
D
E
P
A
R
T
M
E
N
T
S
A
N
D
T
H
E

C
O
N
T
R
A
C
T
D
O
C
U
M
E
N
T
S
S
H
A
L
L
B
E
P
E
R
F
O
R
M
E
D
B
Y
A
N

I
N
D
E
P
E
N
D
E
N
T
T
E
S
T
I
N
G
A
G
E
N
C
Y
.

S
I
T
E

V
I
S
I
T
S

B
Y
T
H
E
D
E
S
I
G
N
E
N
G
I
N
E
E
R
D
O
N
O
T

C
O
N
S
T
I
T
U
T
E

O
R
R
E
P
L
A
C
E

I
N
S
P
E
C
T
I
O
N

2
.
T
H
E

F
O
L
L
O
W
I
N
G
I
T
E
M
S
S
H
A
L
L
B
E

I
N
S
P
E
C
T
E
D
I
N
A
C
C
O
R
D
A
N
C
E

W
I
T
H

M
B
C
S
E
C
.
1
7
0
4
B
Y
A

C
E
R
T
I
F
I
E
D

S
P
E
C
I
A
L
I
N
S
P
E
C
T
O
R

U
N
L
E
S
S

N
O
T
E
D

O
T
H
E
R
W
I
S
E
I
N
R
E
M
A
R
K
S
C
O
L
U
M
N
.

A
L
L

I
N
S
P
E
C
T
I
O
N

S
H
A
L
L

B
E
C
O
N
T
I
N
U
O
U
S
U
N
L
E
S
S
O
T
H
E
R
W
I
S
E
N
O
T
E
D
.

A
L
L
P
R
O
D
U
C
T
S
W
I
T
H

I
C
C

A
P
P
R
O
V
A
L
S
S
H
A
L
L
B
E

I
N
S
T
A
L
L
E
D
P
E
R
T
H
E

A
P
P
R
O
V
A
L
A
N
D
P
E
R

M
A
N
U
F
A
C
T
U
R
E
R
'
S

R
E
C
O
M
M
E
N
D
A
T
I
O
N
S
.

F
O
R
M
A
T
E
R
I
A
L
T
E
S
T
I
N
G
R
E
Q
U
I
R
E
M
E
N
T
S
,

S
E
E
S
P
E
C
I
F
I
C
A
T
I
O
N
S

A
N
D
/
O
R
G
E
N
E
R
A
L
N
O
T
E
S
.

T
E
S
T
I
N
G
A
G
E
N
C
Y
S
H
A
L
L
S
E
N
D
C
O
P
I
E
S
O
F

A
L
L
S
T
R
U
C
T
U
R
A
L

T
E
S
T
I
N
G
A
N
D
I
N
S
P
E
C
T
I
O
N

R
E
P
O
R
T
S
D
I
R
E
C
T
L
Y

T
O
T
H
E

A
R
C
H
I
T
E
C
T
.

F
A
B
R
I
C
A
T
O
R
'
S
S
H
O
P
(
S
E
C
.
1
7
0
4
.
2
)
*

S
T
E
E
L

F
A
B
R
I
C
A
T
I
O
N

*
S
P
E
C
I
A
L
I
N
S
P
E
C
T
I
O
N
I
S

N
O
T
R
E
Q
U
I
R
E
D

F
O
R
F
A
B
R
I
C
A
T
O
R
S
H
O
P
I
F

C
E
R
T
I
F
I
C
A
T
E

O
F
A
P
P
R
O
V
A
L

S
U
B
M
I
T
T
E
D
B
Y
F
A
B
R
I
C
A
T
O
R
'
S
I
N
S
P
E
C
T
I
O
N
A
G
E
N
C
Y
P
E
R

1
7
0
4
.
2
.
1

M
A
S
O
N
R
Y

(
C
O
N
T
.
)

-

C
O
N
T
I
N
U
O
U
S

1
.

I
N
S
P
E
C
T
I
O
N

O
F

R
E
I
N
F
O
R
C
I
N
G

S
T
E
E
L

I
N
C
L
U
D
I
N
G

P
R
E
S
T
R
E
S
S
I
N
G

T
E
N
D
O
N
S

A
N
D

P
L
A
C
E
M
E
N
T
.

2
.

I
N
S
P
E
C
T
I
O
N

O
F

R
E
I
N
F
O
R
C
I
N
G

S
T
E
E
L

W
E
L
D
I
N
G

I
N

A
C
C
O
R
D
A
N
C
E

W
I
T
H

T
A
B
L
E

1
7
0
4
.
3

I
T
E
M
5
b

3
.

I
N
S
P
E
C
T
I
O
N

O
F

B
O
L
T
S

T
O

B
E

I
N
S
T
A
L
L
E
D
I
N

C
O
N
C
R
E
T
E

P
R
I
O
R

T
O

A
N
D

D
U
R
I
N
G

P
L
A
C
E
M
E
N
T

O
F

C
O
N
C
R
E
T
E

W
H
E
R
E

A
L
L
O
W
A
B
L
E

L
O
A
D
S
H
A
V
E

B
E
E
N

I
N
C
R
E
A
S
E
D

O
R

W
H
E
R
E

S
T
R
E
N
G
H
T

D
E
S
I
G
N

I
S

U
S
E
D
.

4
.

I
N
S
P
E
C
T
I
O
N

O
F

A
N
C
H
O
R
S

I
N
S
T
A
L
L
E
D
I
N

H
A
R
D
E
N
E
D

C
O
N
C
R
E
T
E
.

5
.

V
E
R
I
F
Y
I
N
G

U
S
E

O
F

R
E
Q
U
I
R
E
D

D
E
S
I
G
N
M
I
X
.

6
.

A
T

T
H
E

T
I
M
E

F
R
E
S
H

C
O
N
C
R
E
T
E

I
S

S
A
M
P
L
E
D
T
O

F
A
B
R
I
C
A
T
E

S
P
E
C
I
M
E
N
S

F
O
R

S
T
R
E
N
G
T
H

T
E
S
T
S

P
E
R
F
O
R
M

S
L
U
M
P

A
N
D

A
I
R

C
O
N
T
E
N
T

T
E
S
T
S
A
N
D

D
E
T
E
R
M
I
N
E

T
H
E

T
E
M
P
E
R
A
T
U
R
E

O
F

T
H
E

C
O
N
C
R
E
T
E

7
.

I
N
S
P
E
C
T
I
O
N

O
F

C
O
N
C
R
E
T
E

A
N
D

S
H
O
T
C
R
E
T
E

P
L
A
C
E
M
E
N
T

F
O
R

P
R
O
P
E
R

A
P
P
L
I
C
A
T
I
O
N

T
E
C
H
N
I
Q
U
E
S
.

8
.

I
N
S
P
E
C
T
I
O
N

F
O
R

M
A
I
N
T
E
N
A
N
C
E

O
F

S
P
E
C
I
F
I
E
D

C
U
R
I
N
G

T
E
M
P
E
R
A
T
U
R
E

A
N
D

T
E
C
H
N
I
Q
U
E
S
.

-X--XX-

X

P
E
R
I
O
D
I
C

--XX--X

A
C
I

3
1
8
:

3
.
5
,

7
.
1
-
7
.
7

R
E
F
E
R
E
N
C
E
D

A
W
S

D
1
.
4

A
C
I

3
1
8

A
C
I

3
1
8
:

C
H
.
4
,
5
.
2
-
5
.
4

A
C
I

3
1
8
:

5
.
9
,
5
.
1
0

S
T
A
N
D
A
R
D

A
C
I

3
1
8
:

3
.
5
.
2

8
.
1
3
,
2
1
2
8

A
C
I

3
1
8

3
.
8
.
6
,
8
.
1
.
3
,
2
1
.
2
.
8

A
S
T
M

C
1
7
2

A
S
T
M

C
3
1

A
C
I

3
1
8
:

5
.
6
,
5
.
8

A
C
I

3
1
8
:

5
.
1
1
-
5
.
1
3

1
9
1
3
.
4

I
B
C

R
E
F
E
R
E
N
C
E
D

-

1
9
1
1
.
5

1
9
1
2
.
1

1
9
1
2
.
1

1
9
0
4
.
2
.
2
,
1
9
1
3
.
2
,

1
9
1
3
.
3

1
9
1
3
.
1
0

1
9
1
3
.
6
,
1
9
1
3
.
7
,

1
9
1
3
.
8

1
9
1
3
.
9

T
A
B
L
E

1
7
0
4
.
4

R
E
Q
U
I
R
E
D

V
E
R
I
F
I
C
A
T
I
O
N

A
N
D

I
N
S
P
E
C
T
I
O
N

O
F

C
O
N
C
R
E
T
E

C
O
N
S
T
R
U
C
T
I
O
N

9
.

I
N
S
P
E
C
T
I
O
N

O
F

P
R
E
S
T
R
E
S
S
E
D

C
O
N
C
R
E
T
E

a
.

A
P
P
L
I
C
A
T
I
O
N

O
F

P
R
E
S
T
R
E
S
S
I
N
G

F
O
R
C
E
S

b
.

G
R
O
U
T
I
N
G

O
F

B
O
N
D
E
D

P
R
E
S
T
R
E
S
S
I
N
G

T
E
N
D
O
N
S

I
N

T
H
E

S
E
I
S
M
I
C

F
O
R
C
E

R
E
S
I
S
T
I
N
G

S
Y
S
T
E
M
.
.

X
-

A
C
I

3
1
8
:

1
8
.
2
0

A
C
I

3
1
8
:

1
8
.
1
8
.
4

-

X

1
0
.

E
R
E
C
T
I
O
N

O
F

P
R
E
C
A
S
T

C
O
N
C
R
E
T
E

M
E
M
B
E
R
S
.

-
X

A
C
I

3
1
8
:

C
H
.
1
6

-

1
1
.

V
E
R
I
F
I
C
A
T
I
O
N

O
F

I
N
-
S
I
T
U

C
O
N
C
R
E
T
E

S
T
R
E
N
G
H
T

P
R
I
O
R

T
O

S
T
R
E
S
S
I
N
G

O
F

T
E
N
D
O
N
S

I
N

P
O
S
T
T
E
N
D
O
N
E
D

C
O
N
C
R
E
T
E

A
N
D

P
R
I
O
R

T
O

R
E
M
O
V
A
L

O
F

S
H
O
R
E
S
A
N
D

F
O
R
M
S

B
E
A
M
S

A
N
D

S
T
R
U
C
T
U
R
A
L

S
L
A
B
S
.

-
X

A
C
I

3
1
8
:

6
.
2

-

1
2
.

I
N
S
P
E
C
T

F
O
R
M
W
O
R
K

F
O
R

S
H
A
P
E
,

L
O
C
A
T
I
O
N
A
N
D

D
I
M
E
N
S
I
O
N
S

O
F

T
H
E

C
O
N
C
R
E
T
E

M
E
M
B
E
R

B
E
I
N
G

F
O
R
M
E
D
.

-
X

A
C
I

3
1
8
:

6
.
1
.
1

-

V
E
R
I
F
I
C
A
T
I
O
N

A
N
D

I
N
S
P
E
C
T
I
O
N

C
O
N
T
I
N
U
O
U
S

1
.

M
A
T
E
R
I
A
L

V
E
R
I
F
I
C
A
T
I
O
N

O
F

H
I
G
H
-
S
T
R
E
N
G
H
T

B
O
L
T
S
,

N
U
T
S

A
N
D

W
A
S
H
E
R
S
:

a
.

I
D
E
N
T
I
F
I
C
A
T
I
O
N

M
A
R
K
I
N
G
S

T
O

C
O
N
F
O
R
M

T
O
A
S
T
M

S
T
A
N
D
A
R
D
S

S
P
E
C
I
F
I
E
D

I
N

T
H
E

A
P
P
R
O
V
E
D

C
O
N
S
T
R
U
C
T
I
O
N

2
.

I
N
S
P
E
C
T
I
O
N

O
F

H
I
G
H
-
S
T
R
E
N
G
T
H

B
O
L
T
I
N
G
:

P
E
R
I
O
D
I
C

R
E
F
E
R
E
N
C
E
D

S
T
A
N
D
A
R
D

1
7
0
4
.
3
.
2

I
B
C

R
E
F
E
R
E
N
C
E
D

T
A
B
L
E

1
7
0
4
.
3

R
E
Q
U
I
R
E
D

V
E
R
I
F
I
C
A
T
I
O
N

A
N
D

I
N
S
P
E
C
T
I
O
N

O
F

S
T
E
E
L

C
O
N
S
T
R
U
C
T
I
O
N

V
E
R
I
F
I
C
A
T
I
O
N

A
N
D

I
N
S
P
E
C
T
I
O
N

D
O
C
U
M
E
N
T
S
.

b
.

M
A
N
U
F
A
C
T
U
R
E
R
'
S

C
E
R
I
F
I
C
A
T
E

O
F

C
O
M
P
L
I
A
N
C
E

R
E
Q
U
I
R
E
D
.

b
.

P
R
E
T
E
N
S
I
O
N
E
D

A
N
D

S
L
I
P
-
C
R
I
T
I
C
A
L

J
O
I
N
T
S

U
S
I
N
G
T
U
R
N
-

O
F
-
N
U
T

W
I
T
H

M
A
T
C
H
M
A
R
K
I
N
G
,

T
W
I
S
T
-
O
F
F

B
O
L
T

O
R

D
I
R
E
C
T

T
E
N
S
I
O
N

I
N
D
I
C
A
T
O
R

M
E
T
H
O
D
S

O
F

I
N
S
T
A
L
L
A
T
I
O
N
.

c
.

P
R
E
T
E
N
S
I
O
N
E
D

A
N
D

S
L
I
P
-
C
R
I
T
I
C
A
L

J
O
I
N
T
S

U
S
I
N
G
T
U
R
N
-

O
F
-
N
U
T

W
I
T
H
O
U
T

M
A
T
C
H
M
A
R
K
I
N
G

O
R

C
A
L
I
B
R
A
T
E
D

W
R
E
N
C
H

M
E
T
H
O
D
S

O
F

I
N
S
T
A
L
L
A
T
I
O
N
.

3
.

M
A
T
E
R
I
A
L

V
E
R
I
F
I
C
A
T
I
O
N

O
F

S
T
R
U
C
T
U
R
A
L

S
T
E
E
L

A
N
D
C
O
L
D
-

a
.

F
O
R

S
T
R
U
C
T
U
R
A
L

S
T
E
E
L
,

I
D
E
N
T
I
F
I
C
A
T
I
O
N

M
A
R
K
I
N
G
S
T
O

b
.

F
O
R

O
T
H
E
R

S
T
E
E
L
,

I
D
E
N
T
I
F
I
C
A
T
I
O
N

M
A
R
K
I
N
G
S
T
O

C
O
N
F
O
R
M

T
O

A
S
T
M

S
T
A
N
D
A
R
D
S

S
P
E
C
I
F
I
E
D

I
N

T
H
E

A
P
P
R
O
V
E
D

C
O
N
S
T
R
U
C
T
I
O
N

D
O
C
U
M
E
N
T
S
.

c
.

M
A
N
U
F
A
C
T
U
R
E
R
'
S

C
E
R
T
I
F
I
E
D

T
E
S
T

R
E
P
O
R
T
S
.

F
O
R
M
E
D

S
T
E
E
L

D
E
C
K
:

C
O
N
F
O
R
M

T
O

A
I
S
C

3
6
0
.

4
.

M
A
T
E
R
I
A
L

V
E
R
I
F
I
C
A
T
I
O
N

O
F

W
E
L
D

F
I
L
L
E
R

M
A
T
E
R
I
A
L
S
:

S
P
E
C
I
F
I
C
A
T
I
O
N

I
N

T
H
E

A
P
P
R
O
V
E
D

C
O
N
S
T
R
U
C
T
I
O
N

D
O
C
U
M
E
N
T
S
.

a
.

I
D
E
N
T
I
F
I
C
A
T
I
O
N

M
A
R
K
I
N
G
S

T
O

C
O
N
F
O
R
M

T
O
A
W
S

b
.

M
A
N
U
F
A
C
T
U
R
E
R
'
S

C
E
R
T
I
F
I
C
A
T
E

O
F

C
O
M
P
L
I
A
N
C
E

R
E
Q
U
I
R
E
D
.

5
.

I
N
S
P
E
C
T
I
O
N

O
F

W
E
L
D
I
N
G
:

1
.

C
O
M
P
L
E
T
E

A
N
D

P
A
R
T
I
A
L

J
O
I
N
T

P
E
N
E
T
R
A
T
I
O
N

G
R
O
O
V
E

a
.

S
T
R
U
C
T
U
R
A
L

S
T
E
E
L

A
N
D

C
O
L
D
-
F
O
R
M
E
D

S
T
E
E
L
D
E
C
K
:

W
E
L
D
S
.

2
.

M
U
L
T
I
P
A
S
S

F
I
L
L
E
T

W
E
L
D
S
.

3
.

S
I
N
G
L
E
-
P
A
S
S

F
I
L
L
E
T

W
E
L
D
S

>
5
/
1
6
"

4
.

P
L
U
G

A
N
D

S
L
O
T

W
E
L
D
S
.

5
.

S
I
N
G
L
E
-
P
A
S
S

F
I
L
L
E
T

W
E
L
D
S

<
5
/
1
6
"

6
.

F
L
O
O
R

A
N
D

R
O
O
F

D
E
C
K

W
E
L
D
S
.

b
.

R
E
I
N
F
O
R
C
I
N
G

S
T
E
E
L
:

1
.

V
E
R
I
F
I
C
A
T
I
O
N

O
F

W
E
L
D
A
B
I
L
I
T
Y

O
F

R
E
I
N
F
O
R
C
I
N
G

S
T
E
E
L

O
T
H
E
R

T
H
A
N

A
S
T
M

A
7
0
6
.

2
.

R
E
I
N
F
O
R
C
I
N
G

S
T
E
E
L

R
E
S
I
S
T
I
N
G

F
L
E
X
U
R
A
L

A
N
D
A
X
I
A
L

F
O
R
C
E
S

I
N

I
N
T
E
R
M
E
D
I
A
T
E

A
N
D

S
P
E
C
I
A
L

M
O
M
E
N
T

F
R
A
M
E
S
,

A
N
D

B
O
U
N
D
A
R
Y

E
L
E
M
E
N
T
S

O
F

S
P
E
C
I
A
L

S
T
R
U
C
T
U
R
A
L

W
A
L
L
S

O
F

C
O
N
C
R
E
T
E

A
N
D

S
H
E
A
R

R
E
I
N
F
O
R
C
E
M
E
N
T
.

3
.

S
H
E
A
R

R
E
I
N
F
O
R
C
E
M
E
N
T
.

4
.

O
T
H
E
R

R
E
I
N
F
O
R
C
I
N
G

S
T
E
E
L
.

6
.

I
N
S
P
E
C
T
I
O
N

O
F

S
T
E
E
L

F
R
A
M
E

J
O
I
N
T

D
E
T
A
I
L
S
F
O
R

a
.

D
E
T
A
I
L
S

S
U
C
H

A
S

B
R
A
C
I
N
G

A
N
D

S
T
I
F
F
E
N
I
N
G
.

b
.

M
E
M
B
E
R

L
O
C
A
T
I
O
N
S
.

c
.

A
P
P
L
I
C
A
T
I
O
N

O
F

J
O
I
N
T

D
E
T
A
I
L
S

A
T

E
A
C
H

C
O
N
N
E
C
T
I
O
N
.

C
O
M
P
L
I
A
N
C
E
:

X
-

-
X

X
-

X
-

X
-

-
X

-
X

-
X

X
-

-
X

-
X

-
X

A
I
S
C

3
6
0
,

S
E
C
T
I
O
N

A
3
.
3

A
N
D

A
P
P
L
I
C
A
B
L
E

A
S
T
M

M
A
T
E
R
I
A
L

S
T
A
N
D
A
R
D
S

a
.

S
N
U
G
-
T
I
G
H
T

J
O
I
N
T
S
.

-
X

-
X

-
X

-
X

-
X

X
-

-
X

-
X

X
-

-
X

-
X

-

A
I
S
C

3
6
0
,

S
E
C
T
I
O
N

M
2
.
5

A
I
S
C

3
6
0
,

S
E
C
T
I
O
N

M
5
.
5

A
P
P
L
I
C
A
B
L
E

A
S
T
M

M
A
T
E
R
I
A
L

S
T
A
N
D
A
R
D
S

A
W
S

D
1
.
1

A
W
S

D
1
.
3

A
W
S

D
1
.
4

A
C
I

3
1
8
:

S
E
C
T
I
O
N

3
.
5
.
2

-

-

1
7
0
4
.
3
.
1

-
-

A
N
D

A
P
P
L
I
C
A
B
L
E

A
W
S

A
5

D
O
C
U
M
E
N
T
S

A
I
S
C

3
6
0
,

S
E
C
T
I
O
N

A
3
.
5

- -

1
7
0
4
.
3
.
3

C
O
N
T
I
N
U
O
U
S

1
.

C
O
M
P
L
I
A
N
C
E

W
I
T
H

R
E
Q
U
I
R
E
D

I
N
S
P
E
C
T
I
O
N

P
R
O
V
I
S
I
O
N
S
O
F

T
H
E

C
O
N
S
T
R
U
C
T
I
O
N

D
O
C
U
M
E
N
T
S

A
N
D

T
H
E

A
P
P
R
O
V
E
D

2
.

V
E
R
I
F
I
C
A
T
I
O
N

O
F

f
'

A
N
D

f
'

P
R
I
O
R

T
O

C
O
N
S
T
R
U
C
T
I
O
N

E
X
C
E
P
T

W
H
E
R
E

S
P
E
C
I
F
I
C
A
L
L
Y

E
X
E
M
P
T
E
D

B
Y

T
H
I
S
C
O
D
E
.

P
E
R
I
O
D
I
C

T
M
S

4
0
2
/
A
C
I

5
3
0
/
A
S
C
E

5
°

T
A
B
L
E

1
7
0
4
.
5
.
1

L
E
V
E
L

1
R
E
Q
U
I
R
E
D

V
E
R
I
F
I
C
A
T
I
O
N

A
N
D

I
N
S
P
E
C
T
I
O
N

O
F

M
A
S
O
N
R
Y

C
O
N
S
T
R
U
C
T
I
O
N

V
E
R
I
F
I
C
A
T
I
O
N

A
N
D

I
N
S
P
E
C
T
I
O
N

- X

F
R
E
Q
U
E
N
C
Y

O
F

I
N
S
P
E
C
T
I
O
N

R
E
F
E
R
E
N
C
E

F
O
R

C
R
I
T
E
R
I
A

I
B
C

S
E
C
T
I
O
N

T
M
S

6
0
2
/
A
C
I

5
3
0
.
1
/
A
S
C
E

6
°

S
U
B
M
I
T
T
A
L
S

S
H
A
L
L

B
E

V
E
R
I
F
I
E
D
.

M
A
C
C

3
.

V
E
R
I
F
I
C
A
T
I
O
N

O
F

S
L
U
M
P

F
L
O
W

A
N
D

V
S
I

A
S

D
E
L
I
V
E
R
E
D
T
O

T
H
E

S
I
T
E

F
O
R

S
E
L
F
-
C
O
N
S
O
L
I
D
A
T
I
N
G

G
R
O
U
T
.

4
.

A
S

M
A
S
O
N
R
Y

C
O
N
S
T
R
U
C
T
I
O
N

B
E
G
I
N
S
,

T
H
E

F
O
L
L
O
W
I
N
G

S
H
A
L
L

B
E

V
E
R
I
F
I
E
D

T
O

E
N
S
U
R
E

C
O
M
P
L
I
A
N
C
E
:

a
.

P
R
O
P
O
R
T
I
O
N
S

O
F

S
I
T
E
-
P
R
E
P
A
R
E
D

M
O
R
T
A
R
.

b
.

C
O
N
S
T
R
U
C
T
I
O
N

O
F

M
O
R
T
A
R

J
O
I
N
T
S
.

c
.

L
O
C
A
T
I
O
N

O
F

R
E
I
N
F
O
R
C
E
M
E
N
T
,

C
O
N
N
E
C
T
O
R
S
,

P
R
E
S
T
R
E
S
S
I
N
G

T
E
N
D
O
N
S

A
N
D

A
N
C
H
O
R
A
G
E
S
.

d
.

P
R
E
S
T
R
E
S
S
I
N
G

T
E
C
H
N
I
Q
U
E
.

e
.

G
R
A
D
E

A
N
D

S
I
Z
E

O
F

P
R
E
S
T
R
E
S
S
I
N
G

T
E
N
D
O
N
S
A
N
D

A
N
C
H
O
R
A
G
E
S
.

5
.

D
U
R
I
N
G

C
O
N
S
T
R
U
C
T
I
O
N

T
H
E

I
N
S
P
E
C
T
I
O
N

P
R
O
G
R
A
M

S
H
A
L
L

V
E
R
I
F
Y
:

a
.

S
I
Z
E

A
N
D

L
O
C
A
T
I
O
N

O
F

S
T
R
U
C
T
U
R
A
L

E
L
E
M
E
N
T
S
.

b
.

T
Y
P
E
,

S
I
Z
E

A
N
D

L
O
C
A
T
I
O
N

O
F

A
N
C
H
O
R
S
,

I
N
C
L
U
D
I
N
G

O
T
H
E
R

D
E
T
A
I
L
S

O
F

A
N
C
H
O
R
A
G
E

O
F

M
A
S
O
N
R
Y
T
O

S
T
R
U
C
T
U
R
A
L

M
E
M
B
E
R
S
,

F
R
A
M
E
S

O
R

O
T
H
E
R

C
O
N
S
T
R
U
C
T
I
O
N
.

C
.

S
P
E
C
I
F
I
E
D

S
I
Z
E
,

G
R
A
D
E

A
N
D

T
Y
P
E

O
F

R
E
I
N
F
O
R
C
E
M
E
N
T
,

A
N
C
H
O
R

B
O
L
T
S
,

P
R
E
S
T
R
E
S
S
I
N
G

T
E
N
D
O
N
S

A
N
D

A
N
C
H
O
R
A
G
E
S
.

d
.

W
E
L
D
I
N
G

O
F

R
E
I
N
F
O
R
C
I
N
G

B
A
R
S
.

e
.

P
R
E
P
A
R
A
T
I
O
N
,

C
O
N
S
T
R
U
C
T
I
O
N

A
N
D

P
R
O
T
E
C
T
I
O
N

O
F

M
A
S
O
N
R
Y

D
U
R
I
N
G

C
O
L
D

W
E
A
T
H
E
R

(
T
E
M
P
E
R
A
T
U
R
E

B
E
L
O
W

4
0
°
F
)

O
R
H
O
T

W
E
A
T
H
E
R

(
T
E
M
P
E
R
A
T
U
R
E

A
B
O
V
E

9
0
°
F
)
.

f
.

A
P
P
L
I
C
A
T
I
O
N

A
N
D

M
E
A
S
U
R
E
M
E
N
T

O
F

P
R
E
S
T
R
E
S
S
I
N
G

F
O
R
C
E
.

6
.

P
R
I
O
R

T
O

G
R
O
U
T
I
N
G
,

T
H
E

F
O
L
L
O
W
I
N
G

S
H
A
L
L

B
E

V
E
R
I
F
I
E
D
T
O

E
N
S
U
R
E

C
O
M
P
L
I
A
N
C
E
:

a
.

G
R
O
U
T

S
P
A
C
E

I
S

C
L
E
A
N
.

b
.

P
L
A
C
E
M
E
N
T

O
F

R
E
I
N
F
O
R
C
E
M
E
N
T

A
N
D

C
O
N
N
E
C
T
O
R
S
,
A
N
D

P
R
E
S
T
R
E
S
S
I
N
G

T
E
N
D
O
N
S

A
N
D

A
N
C
H
O
R
A
G
E
S
.

C
.

P
R
O
P
O
R
T
I
O
N
S

O
F

S
I
T
E
-
P
R
E
P
A
R
E
D

G
R
O
U
T

A
N
D

P
R
E
S
T
R
E
S
S
I
N
G

G
R
O
U
T

F
O
R

B
O
N
D
E
D

T
E
N
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