
SECTION 02230 - SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Protecting existing trees and vegetation to remain. 
2. Removing trees and other vegetation. 
3. Clearing and grubbing. 
4. Topsoil stripping. 
5. Removing above-grade site improvements. 

B. Related Sections include the following: 

 
1. Division 2 Section "Construction Facilities and Temporary Controls" for 

temporary utilities, temporary construction and support facilities, temporary 
security and protection facilities, and environmental protection measures during 
site operations. 

2. Division 2 Section "Earthwork" for soil materials, excavating, backfilling, and site 
grading. 

3. Division 2 Section "Landscaping" for finish grading, including placing and 
preparing topsoil for lawns and planting. 

1.3 DEFINITIONS 

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, 
silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or 
red than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other 
objects more than 2 inches in diameter; and free of weeds, roots, and other deleterious 
materials. 

1.4 MATERIALS OWNERSHIP 

A. Except for materials indicated to be stockpiled or to remain Owner's property, cleared 
materials shall become Contractor's property and shall be removed from the site. 
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1.5 SUBMITTALS 

A. Record drawings according to Division 1 Section "Contract Closeout." 

1.6 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 
occupied or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used 
facilities without permission from Owner and authorities having jurisdiction. 

B. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on 
Owner's premises where indicated. 

C. Notify utility locator service for area where Project is located before site clearing. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. Satisfactory Soil Materials:  Requirements for satisfactory soil materials are specified in 
Division 2 Section "Earthwork." 

1. Obtain approved borrow soil materials off-site when satisfactory soil materials are 
not available on-site. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 
construction. 

B. Provide erosion-control measures, as detailed on drawings, to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and 
walkways. 

C. Locate and clearly flag trees and vegetation to remain. 

D. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to 
Owner. 
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3.2 TREE PROTECTION 

A. Do not excavate within drip line of trees, unless otherwise indicated. 

1. Do not store construction materials, debris, or excavated material within drip line 
of remaining trees. 

2. Do not permit vehicles, equipment, or foot traffic within drip line of remaining 
trees. 

B. Where excavation for new construction is required within drip line of trees, hand clear 
and excavate to minimize damage to root systems.  Use narrow-tine spading forks, 
comb soil to expose roots, and cleanly cut roots as close to excavation as possible. 

1. Cover exposed roots with burlap and water regularly. 
2. Temporarily support and protect roots from damage until they are permanently 

relocated and covered with soil. 
3. Coat cut faces of roots more than 1-1/2 inches in diameter with an emulsified 

asphalt or other approved coating formulated for use on damaged plant tissues. 
4. Cover exposed roots with wet burlap to prevent roots from drying out.  Backfill 

with soil as soon as possible. 

C. Repair or replace trees and vegetation indicated to remain that are damaged by 
construction operations, in a manner approved by Architect. 

1. Employ a qualified arborist, licensed in jurisdiction where Project is located, to 
submit details of proposed repairs and to repair damage to trees and shrubs. 

2. Replace trees that cannot be repaired and restored to full-growth status, as 
determined by the qualified arborist. 

3.3 UTILITIES 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 

1. Notify Architect not less than two days in advance of proposed utility 
interruptions. 

2. Do not proceed with utility interruptions without Architect's written permission. 

 1.  Disconnect all inlet and outlet piping at each septic tank. 

 2. Remove all septage from tanks and dispose of in a manner meeting the 
requirements of the Washtenaw County Environmental Health Division. 

 3. Completely remove tanks from ground and backfill areas with approved fill 
materials compacted to a minimum density of 95% modified proctor. 
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3.4 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation 
of new construction and as generally represented on drawings.  Removal includes 
digging out stumps and obstructions and grubbing roots. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 
relocated. 

2. Cut minor roots and branches of trees indicated to remain in a clean and careful 
manner where such roots and branches obstruct installation of new construction. 

3. Completely remove stumps, roots, obstructions, and debris extending to a depth 
of 18 inches below exposed subgrade. 

4. Use only hand methods for grubbing within drip line of remaining trees. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil 
material, unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding 8-inch loose depth, and 
compact each layer to a density equal to adjacent original ground. 

3.5 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling 
with underlying subsoil or other waste materials. 

1. Strip surface soil of unsuitable topsoil, including trash, debris, weeds, roots, and 
other waste materials. 

C. Stockpile topsoil materials away from edge of excavations without intermixing with 
subsoil.  Grade and shape stockpiles to drain surface water.  Cover to prevent 
windblown dust. 

1. Limit height of topsoil stockpiles to 72 inches. 
2. Do not stockpile topsoil within drip line of remaining trees. 
3. Dispose of excess topsoil as specified for waste material disposal. 

3.6 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and as 
necessary to facilitate new construction. 

B. Remove gravel, slabs, paving, curbs, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 
length of existing pavement to remain before removing existing pavement.  Saw-
cut faces vertically, full depth of pavement. 
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2. Protect sawcut edges prior to placement of new work.  Damaged edges shall be 
sawcut again at Contractor’s expense to achieve clean edge prior to placement 
of new work. 

3.7 DISPOSAL 

A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished 
materials, and waste materials, including trash and debris, and legally dispose of them 
off Owner's property. 

END OF SECTION 02230
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SECTION 02231 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 1 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes requirements for temporary facilities and controls, including 
temporary utilities, support facilities, and security and protection facilities. 

B. Protection facilities include, but are not limited to, the following: 

1. Environmental protection. 
2. Stormwater control. 

1.3 SUBMITTALS 

A. Produce Data:  Soil erosion and sedimentation control measures. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Provide new materials.  Undamaged, previously used materials in 
serviceable condition may be used if approved by Project Representative.  Provide 
materials suitable for use intended. 

B. Sediment Control Fabric Fence:  shall be AMOCO Propex Silt Stop Sediment Control 
fabric or approved equal. 

C. Soil Erosion Control Seed:  shall be perennial Ryegrass with a minimum purity of 98% 
and a minimum germination of 90%.  Seed shall be fresh, clean, new-crop seed 

D. Catch-all Filter Bag:  shall be as manufactured by Marathon Materials, Inc. 
(800.983.9493) or approved equal.. 

2.2 EQUIPMENT 

A. General:  Provide equipment suitable for use intended. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum 
interference with performance of the Work.  Relocate and modify facilities as required. 

B. Provide each facility ready for use when needed to avoid delay.  Maintain and modify 
as required.  Do not remove until facilities are no longer needed or are replaced by 
authorized use of completed permanent facilities. 

3.2 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Environmental Protection: Provide protection, operate temporary facilities, and conduct 
construction in ways and by methods that comply with environmental regulations and 
that minimize possible air, waterway, and subsoil contamination or pollution or other 
undesirable effects.  Avoid using tools and equipment that produce harmful noise.  
Restrict use of noisemaking tools and equipment to hours that will minimize complaints 
from persons or firms near Project site. 

B. Stormwater Control:  Provide earthen embankments and similar barriers in and around 
excavations and subgrade construction, sufficient to prevent flooding by runoff of 
stormwater from heavy rains. 

C. Soil Erosion and Sedimentation Control 
 

1. Construct controls prior to grubbing or grading wherever possible. 
 
2. Where controls cannot be constructed before work begins, temporary controls 

may be required between successive construction stages, as directed by the 
Landscape Architect/Engineer. 

 
3. Time Limitations:  All grading sections shall be brought to final grade immediately 

as grading progresses.  Permanent soil erosion controls for all slopes, channels, 
ditches or any disturbed areas shall be completed within 15 days after 
completion of the grading in any area.  All areas not brought to final grades shall 
have temporary controls implemented within 30 days after grading is completed.  
All temporary measures shall be maintained as necessary until permanent 
controls are completed. 

 
4. Area Limitations:  The area of excavation, borrow, embankment, or other 

exposed areas shall be limited commensurate to the Contractor’s ability to keep 
the finish grading, mulching, seeding and other controls current. 

 
5. Construction of erosion and sedimentation controls shall meet the requirements 

specified and required by the agency with jurisdiction over soil erosion control 
and sedimentation control. 
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6. Maintenance of soil erosion and sedimentation controls shall be done by the 
Contractor for temporary and permanent controls until contract completion and 
acceptance.  Maintenance consists of repair of all damaged areas, replacements 
of lost facilities and periodic removal of sediment. 

 
7. Temporary sedimentation controls shall be removed after permanent controls are 

in place or as directed by the Landscape Architect/Engineer. 
 
8. Specific control measures and their locations shall be as shown on the drawings. 

END OF SECTION 02231 
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SECTION 02300 - EARTHWORK 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Preparing subgrades for slabs-on-grade, walks, pavements, lawns, and 
plantings. 

2. Excavating and backfilling for structures. 
3. Drainage course for slabs-on-grade. 
4. Subbase course for concrete walks and pavements. 
5. Base course for asphalt paving. 

B. Related Sections include the following: 
1. Division 2 Section "Construction Facilities and Temporary Controls." 
2. Division 2 Section "Site Clearing" for site stripping, grubbing, removing topsoil, 

and protecting trees to remain. 
3. Division 2 Section "Landscaping" for finish grading, including placing and 

preparing topsoil for lawns and plantings. 

1.3 DEFINITIONS 

A. Backfill:  Soil materials used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including 
haunches to support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Aggregate layer placed between the subgrade and asphalt paving. 

C. Bedding Course:  Layer placed over the excavated subgrade in a trench before laying 
pipe. 

D. Borrow:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Layer supporting slab-on-grade used to minimize capillary flow of 
pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations. 
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1. Additional Excavation:  Excavation below subgrade elevations as directed by 
Architect.  Additional excavation and replacement material will be paid for 
according to Contract provisions for changes in the Work. 

2. Bulk Excavation:  Excavations more than 10 feet in width and pits more than 30 
feet in either length or width. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond 
indicated dimensions without direction by Architect.  Unauthorized excavation, as 
well as remedial work directed by Architect, shall be without additional 
compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Structures:  Footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 
electrical appurtenances, or other man-made stationary features constructed above or 
below the ground surface. 

I. Subgrade:  Surface or elevation remaining after completing excavation, or top surface 
of a fill or backfill immediately below base course, drainage fill, or topsoil materials. 

J. Utilities include on-site underground pipes, conduits, ducts, and cables, as well as 
underground services within buildings. 

1.4 SUBMITTALS 

A. Material Test Reports:  From a qualified testing agency indicating and interpreting test 
results for compliance of the following with requirements indicated: 

1. Classification according to ASTM D 2487 of each on-site or borrow soil material 
proposed for fill and backfill. 

2. Laboratory compaction curve according to ASTM D 698 for each on-site or 
borrow soil material proposed for fill and backfill. 

3. Laboratory compaction curve according to ASTM D 1557 for each on-site or 
borrow soil material proposed for fill and backfill. 

1.5 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified 
according to ASTM E 329 to conduct soil materials, as documented according to 
ASTM D 3740 and ASTM E 548. 

1.6 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted in writing by Architect and then only after arranging to provide 
temporary utility services according to requirements indicated: 

1. Notify Architect not less than two days in advance of proposed utility 
interruptions. 
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2. Do not proceed with utility interruptions without Architect's written permission. 
3. Contact utility-locator service for area where Project is located before excavating. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are 
not available from excavations. 

B. Satisfactory Soils:  ASTM D 2487 soil classification groups GW, GP, GM, SW, SP, and 
SM, or a combination of these group symbols; free of rock or gravel larger than 3 
inches in any dimension, debris, waste, frozen materials, vegetation, and other 
deleterious matter. 

C. Unsatisfactory Soils:  ASTM D 2487 soil classification groups GC, SC, ML, MH, CL, 
CH, OL, OH, and PT, or a combination of these group symbols. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent 
of optimum moisture content at time of compaction. 

D. Backfill and Fill:  Satisfactory soil materials. 

E. Base:  MDOT 21AA Limestone. 
1. To be used beneath asphalt. 

F. Engineered Fill:  MDOT Class II sand. 

G. Bedding:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 
stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 
1-inch sieve and not more than 8 percent passing a No. 200 sieve. 

H. Drainage Course:  MDOT Class II sand. 
1. To be used beneath concrete sidewalk. 

I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone 
and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent 
passing a 1-inch sieve and 0 to 5 percent passing a No. 4 sieve. 

J. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense 
state. 

PART 3 - EXECUTION 

3.1 PREPARATION 
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A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 
caused by settlement, lateral movement, undermining, washout, and other hazards 
created by earthwork operations. 

B. Protect subgrades and foundation soils against freezing temperatures or frost.  Provide 
protective insulating materials as necessary. 

C. Provide erosion-control measures to prevent erosion or displacement of soils and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and 
walkways. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on 
prepared subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 
accumulate in excavations.  Do not use excavated trenches as temporary 
drainage ditches. 

2. Install a dewatering system to keep subgrades dry and convey ground water 
away from excavations.  Maintain until dewatering is no longer required. 

3.3 EXPLOSIVES 

A. Explosives:  Do not use explosives. 

3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavation to subgrade elevations regardless of the 
character of surface and subsurface conditions encountered, including rock, soil 
materials, and obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil 
materials and rock, replace with satisfactory soil materials. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 
inch.  Extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  
Excavate by hand to final grade just before placing concrete reinforcement.  Trim 
bottoms to required lines and grades to leave solid base to receive other work. 
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3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated cross sections, elevations, 
and grades. 

3.7 APPROVAL OF SUBGRADE 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect determines that unsatisfactory soil is present, continue excavation and 
replace with compacted backfill or fill material as directed. 

1. Additional excavation and replacement material will be paid for according to 
Contract provisions for changes in the Work. 

C. Proof roll subgrade with heavy pneumatic-tired equipment to identify soft pockets and 
areas of excess yielding.  Do not proof roll wet or saturated subgrades. 

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 
water, or construction activities, as directed by Architect. 

3.8 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom 
elevation of concrete foundation or footing to excavation bottom, without altering top 
elevation.  Lean concrete fill may be used when approved by Architect. 

1. Fill unauthorized excavations under other construction or utility pipe as directed 
by Architect. 

3.9 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow materials and satisfactory excavated soil materials.  Stockpile soil 
materials without intermixing.  Place, grade, and shape stockpiles to drain surface 
water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip 
line of remaining trees. 

3.10 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the 
following: 

1. Construction below finish grade including, where applicable, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for record documents. 
3. Inspecting and testing underground utilities. 
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4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring and bracing, and sheeting. 

3.11 FILL 

A. Preparation:  Remove vegetation, topsoil, debris, unsatisfactory soil materials, 
obstructions, and deleterious materials from ground surface before placing fills. 

B. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 10 
horizontal, specifically at proposed parking lot, so fill material will bond with existing 
material. 

C. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use engineered fill. 

3.12 MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air-dry, otherwise satisfactory soil material 
that exceeds optimum moisture content by 2 percent and is too wet to compact to 
specified dry unit weight. 

3.13 COMPACTION OF BACKFILLS AND FILLS 

A. Place backfill and fill materials in layers not more than 8 inches in loose depth for 
material compacted by heavy compaction equipment, and not more than 4 inches in 
loose depth for material compacted by hand-operated tampers. 

B. Place backfill and fill materials evenly on all sides of structures to required elevations, 
and uniformly along the full length of each structure. 

C. Compact soil to not less than the following percentages of maximum dry density 
according to ASTM D 1557: 

1. Under structures, slabs, steps, and pavements, scarify and recompact top 12 
inches of existing subgrade and each layer of backfill or fill material at 95 
percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and 
compact each layer of backfill or fill material at 95 percent. 

3. Under lawn or unpaved areas, scarify and recompact top 6 inches below 
subgrade and compact each layer of backfill or fill material at 90 percent. 
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3.14 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free from irregular surface 
changes.  Comply with compaction requirements and grade to cross sections, lines, 
and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required 

surface tolerances. 

B. Site Grading:  Slope grades to direct water away from buildings and off of pavements 
to prevent ponding.  Ensure ADA compliance.  Finish subgrades to required elevations 
within the following tolerances: 

1. Lawn or Unpaved Areas:  Plus or minus 1 inch. 
2. Walks:  Plus or minus 1/2 inch. 
3. Pavements:  Plus or minus 1/2 inch. 

3.15 BASE COURSES 

A. Under pavements as previously identified, place base course on prepared subgrade 
and as follows: 

1. Place base course material over subgrade. 
2. Compact subgrade and base courses at optimum moisture content to required 

grades, lines, cross sections, and thickness to not less than 95 percent of 
maximum density weight according to ASTM D 1557. 

3. Shape subgrade and base to required crown elevations and cross-slope grades. 
4. When thickness of compacted base course is 6 inches or less, place materials in 

a single layer. 
5. When thickness of compacted base course exceeds 6 inches, place materials in 

equal layers, with no layer more than 6 inches thick or less than 3 inches thick 
when compacted. 

3.16 DRAINAGE COURSE 

A. Under slabs-on-grade, place drainage course on prepared subgrade and as follows: 

1. Compact drainage course to required cross sections and thickness to not less 
than 95 percent of maximum dry unit weight according to ASTM D 698. 

2. When compacted thickness of drainage course is 6 inches or less, place 
materials in a single layer. 

3. When compacted thickness of drainage course exceeds 6 inches, place 
materials in equal layers, with no layer more than 6 inches thick or less than 3 
inches thick when compacted. 

3.17 FIELD QUALITY CONTROL 
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A. Testing Agency:  Owner will engage a qualified independent geotechnical engineering 
testing agency to perform field quality-control testing. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  
Proceed with subsequent earthwork only after test results for previously completed 
work comply with requirements. 

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be 
performed to verify design bearing capacities.  Subsequent verification and approval of 
other footing subgrades may be based on a visual comparison of subgrade with tested 
subgrade when approved by Architect. 

D. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be 
performed at the following locations and frequencies: 

1. Paved Areas:  At subgrade and at each compacted fill and backfill layer, at least 
one test for every 2000 sq. ft. or less of paved area, but in no case fewer than 
three tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved 
degree of compaction specified, scarify and moisten or aerate, or remove and replace 
soil to depth required; recompact and retest until specified compaction is obtained. 

3.18 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and 
erosion.  Keep free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially 
completed surfaces become eroded, rutted, settled, or where they lose compaction due 
to subsequent construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; 
reshape and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished 
surfacing, backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match 
adjacent work, and eliminate evidence of restoration to the greatest extent 
possible. 

3.19 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including 
unsatisfactory soil, trash, and debris, and legally dispose of it off Owner's property. 

END OF SECTION 02300
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SECTION 02458 - STEEL HELICAL ANCHOR PILES

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes steel H piles (FISHING DOCK). 

1.3 UNIT PRICES 

A. The Contract Sum:  Base the Contract Sum on number and dimensions of helical 
anchor piles indicated from tip to cutoff, plus not less than 12 inches of overlength, and 
as indicated on drawings. 

B. Work of this Section is affected as follows: 

1. Additional payment for pile lengths in excess of that indicated, and credit for pile 
lengths less than that indicated, will be calculated at unit prices stated in the 
Contract, based on net addition or deduction to total pile length as determined by 
Architect measured to nearest 12 inches. 

a. Additional payment for splices required to extend helical anchor pile 
lengths in excess of that indicated will be calculated at unit prices stated in 
the Contract. 

2. Additional payment for number of helical anchor piles in excess of that indicated, 
and credit for number of helical anchor piles less than that indicated, will be 
calculated at unit prices stated in the Contract. 

3. Unit prices include labor, materials, tools, equipment, and incidentals for 
furnishing, driving, cutting off, capping, and disposing of cutoffs. 

4. Helical Anchor test piles that become part of permanent foundation system will 
be considered as an integral part of the Work. 

5. No payment will be made for rejected helical anchor piles, including piles driven 
out of tolerance, defective piles, or piles damaged during handling or driving. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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B. Shop Drawings:  Show fabrication and installation details for helical anchor piles, 
including details of driving points, splices, and pile caps. 

1. Indicate welds by standard AWS symbols, distinguishing between shop and field 
welds, and show size, length, and type of each weld. 

C. Welding certificates. 

D. Mill test reports. 

E. Helical Anchor Pile-Driving Equipment Data:  Include type, make, and rated energy 
range; weight of striking part of hammer; weight of drive cap; and, type, size, and 
properties of hammer cushion. 

F. Helical Anchor Pile-driving records. 

G. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

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

B. Handle and store piles at Project site to prevent buckling or physical damage. 

PART 2 - PRODUCTS 

2.1 STEEL HELICAL ANCHOR PILES 

A. Anchor Lead Sections: 2½” schedule 40 (2.875” O.D. x 0.203” wall) ASTM A500, 
GRADE B. 

2.2 PILE ACCESSORIES 

A. Driving Points:  Manufacturer's standard helices are formed from 3/8” or ½” thick steel 
plate or forming to ASTM A36.   

B. Splice Unit Extensions: Manufacturer's standard 2½” schedule 40 (2.875” O.D. x 0.203” 
wall) central hollow round shaft, ASTM A500, GRADE B and a welded coupler 
manufactured from 3” schedule 80 (3.500” O.D. x 0.300” wall) ASTM A500, GRADE B 
pipe.  

2.3 FABRICATION 

A. Pile-Length Markings:  Mark each pile with horizontal lines at 12-inch intervals; label 
the distance from pile tip at 60-inch intervals. 
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B. Fabricate the telescoping coupler by welding to lower end of the central shaft and fit 
over upper end of marking lead or extension section.  

C. Maintain axial alignment of helical anchor pile lengths. 

D. Fit and weld driving points to tip of pile according to manufacturer's written instructions 
and AWS D1.1/D1.1M for procedures, appearance and quality of welds, and methods 
used in correcting welding work. 

PART 3 - EXECUTION 

3.1 DRIVING PILES 

A. General:  Continuously drive helical anchor piles to elevations or penetration resistance 
otherwise indicated by Anchor Test.  Establish and maintain axial alignment of leads 
and piles before and during driving. 

B. Drilling may be required. 

C. Driving Tolerances:  Drive helical anchor piles without exceeding the following 
tolerances, measured at pile heads: 

1. Location:  Coordinate location with dock structure for proper alignment.  
2. Plumb:  Maintain reasonable variation for dock structure alignment.  

D. Withdraw damaged or defective helical anchor piles and piles that exceed driving 
tolerances and install new piles within driving tolerances.  Fill holes left by withdrawn 
piles as directed by Architect. 

E. Cutting Off:  Cut off tops of driven piles square with pile axis and at elevations for level 
attachment of dock structure. 

F. Pile-Driving Records:  Maintain accurate driving records for each pile, compiled and 
attested to by a qualified professional engineer. 

3.2 FIELD QUALITY CONTROL 

A. Special Inspections:  Engage a qualified special inspector to perform the following 
special inspections and test: 

1. Pile foundations. 
2. Anchor Test Report. 

B. Tests and Inspections: 

1. Dynamic Helical Anchor Pile Testing:  Monitoring shall be performed and 
reported during driving each helical anchor pile.  

2. Weld Testing:  In addition to visual inspection, welds shall be tested and 
inspected according to AWS D1.1/D1.1M. 

END OF SECTION 02458 
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SECTION 02741 - HOT-MIX ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hot-mix asphalt paving. 

B. Related Sections include the following: 

1. Division 2 Section "Earthwork" for aggregate subbase and base courses and for 
aggregate pavement shoulders. 

1.3 DEFINITIONS 

A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms. 

B. MDOT:  Michigan Department of Transportation. 

1.4 SYSTEM DESCRIPTION 

A. Provide hot-mix asphalt paving according to materials, workmanship, and other 
applicable requirements of standard specifications of MDOT. 

1. Standard Specification:  MDOT 2003 Standard Specification for Construction. 
2. Measurement and payment provisions and safety program submittals included in 

standard specifications do not apply to this Section. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested 
physical and performance properties. 

B. Job-Mix Designs:  For each job mix proposed for the Work. 

C. Shop Drawings:  Indicate pavement markings, lane separations, and defined parking 
spaces.  Indicate, with international graphics symbol, spaces dedicated to people with 
disabilities. 
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D. Material Test Reports:  For each paving material. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer. 

1. Manufacturer shall be a paving-mix manufacturer registered with and approved 
by MDOT. 

B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing 
indicated, as documented according to ASTM E 548. 

C. Regulatory Requirements:  Comply with MDOT for asphalt paving work. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pavement-marking materials to Project site in original packages with seals 
unbroken and bearing manufacturer's labels containing brand name and type of 
material, date of manufacture, and directions for storage. 

B. Store pavement-marking materials in a clean, dry, protected location within 
temperature range required by manufacturer.  Protect stored materials from direct 
sunlight. 

1.8 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or 
excessively damp or if the following conditions are not met: 

1. Prime and Tack Coats:  Minimum surface temperature of 60 deg F. 
2. Slurry Coat:  Comply with weather limitations of ASTM D 3910. 
3. Asphalt Base Course:  Minimum surface temperature of 40 deg F and rising at 

time of placement. 
4. Asphalt Wearing Course:  Minimum surface temperature of 40 deg F at time of 

placement. 

PART 2 - PRODUCTS 

2.1 ASPHALT MATERIALS 

A. Tack Coat:  MDOT SS-1h. 

B. Asphalt Cement:  MDOT designated penetration grade 85-100. 

2.2 AUXILIARY MATERIALS 
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2.3 MIXES 

A. Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes approved by authorities 
having jurisdiction and complying with the following requirements: 
1. Base Course:  MDOT No. 36A. 
2. Wearing Course:  MDOT No. 13A. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to support paving and imposed 
loads. 

B. Proof-roll subbase using heavy, pneumatic-tired rollers to locate areas that are 
unstable or that require further compaction. 

C. Proceed with paving only after unsatisfactory conditions have been corrected. 

3.2 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious 
material from substrate surfaces.  Ensure that prepared subgrade is ready to receive 
paving. 

1. Sweep loose granular particles from surface of unbound-aggregate base course.  
Do not dislodge or disturb aggregate embedded in compacted surface of base 
course. 

B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 
gal./sq. yd.  

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 

3.3 HOT-MIX ASPHALT PLACING 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  
Place asphalt mix by hand to areas inaccessible to equipment in a manner that 
prevents segregation of mix.  Place each course to required grade, cross section, and 
thickness when compacted. 

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 
2. Place hot-mix asphalt surface course in single lift. 
3. Spread mix at minimum temperature of 250 deg F. 
4. Begin applying mix along centerline of crown for crowned sections and on high 

side of one-way slopes, unless otherwise indicated. 
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5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls 
and tears in asphalt-paving mat. 

B. Place paving in consecutive strips full width of trail. 

1. Complete a section of asphalt base course before placing asphalt surface 
course. 

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable 
hand tools to remove excess material forming high spots.  Fill depressions with hot-mix 
asphalt to prevent segregation of mix; use suitable hand tools to smooth surface. 

3.4 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  
Construct joints free of depressions with same texture and smoothness as other 
sections of hot-mix asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 
3. Offset transverse joints, in successive courses, a minimum of 24 inches. 
4. Construct transverse joints as described in AI MS-22, "Construction of Hot Mix 

Asphalt Pavements." 
5. Compact joints as soon as hot-mix asphalt will bear roller weight without 

excessive displacement. 
6. Compact asphalt at joints to a density within 2 percent of specified course 

density. 

3.5 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight 
without excessive displacement.  Compact hot-mix paving with hot, hand tampers or 
vibratory-plate compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling 
joints and outside edge.  Examine surface immediately after breakdown rolling for 
indicated crown, grade, and smoothness.  Correct laydown and rolling operations to 
comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling 
while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling 
until hot-mix asphalt course has been uniformly compacted to the following density: 

1. Average Density:  97 percent of reference laboratory density according to 
AASHTO T 245, but not less than 94 percent nor greater than 100 percent. 

Rolling Hills Accessibility HOT MIX ASPHALT PAVING  
OHM Project No. 0119-09-0011 02741 - 4 



D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt 
is still warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of 
pavement to proper alignment.  Bevel edges while asphalt is still hot; compact 
thoroughly. 

F. Repairs:  Remove paved areas that are defective or contaminated with foreign 
materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified 
density and surface smoothness. 

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has 
cooled and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to 
become marked. 

3.6 INSTALLATION TOLERANCES 

A. Thickness:  Compact each course to produce the thickness indicated within the 
following tolerances: 

1. Base Course:  Plus or minus 1/2 inch. 
2. Surface Course:  Plus 1/4 inch, no minus. 

B. Surface Smoothness:  Compact each course to produce a surface smoothness within 
the following tolerances as determined by using a 10-foot straightedge applied 
transversely or longitudinally to paved areas: 

1. Base Course:  1/4 inch. 
2. Surface Course:  1/8 inch. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting 
agency to perform field tests and inspections and to prepare test reports. 

1. Testing agency will conduct and interpret tests and state in each report whether 
tested Work complies with or deviates from specified requirements. 

B. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine compliance of replaced or additional work with specified requirements. 

C. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be 
determined according to ASTM D 3549. 

D. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested 
for compliance with smoothness tolerances. 
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E. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures 
and compacted pavement according to ASTM D 979 or AASHTO T 168. 

1. Reference maximum theoretical density will be determined by averaging results 
from four samples of hot-mix asphalt-paving mixture delivered daily to site, 
prepared according to ASTM D 2041, and compacted according to job-mix 
specifications. 

2. In-place density of compacted pavement will be determined by testing core 
samples according to ASTM D 1188 or ASTM D 2726. 

a. One core sample will be taken for every 1000 sq. yd. or less of installed 
pavement, with no fewer than 3 cores taken. 

b. Field density of in-place compacted pavement may also be determined by 
nuclear method according to ASTM D 2950 and correlated with 
ASTM D 1188 or ASTM D 2726. 

F. Remove and replace or install additional hot-mix asphalt where test results or 
measurements indicate that it does not comply with specified requirements. 

3.8 DISPOSAL 

A. Except for material indicated to be recycled, remove excavated materials from Project 
site and legally dispose of them in an EPA-approved landfill. 

1. Do not allow excavated materials to accumulate on-site. 

END OF SECTION 02741 
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SECTION 02870 – SITE FURNISHINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Interpretive Sign. 
2. Grill 

B. Related Sections include the following: 
1. Division 3 Section "Cast-in-place Concrete" for concrete foundations. 

1.3 SUBMITTALS 

A. Product Data:  Submit product data for the following site furnishings: 

1. Interpretive Sign. 
2. Grill. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced installer to install site furnishings 
similar to those required for this Project and with a record of successful in-service 
performance. 

PART 2 - PRODUCTS  

2.1 INTERPRETIVE SIGN 

A. Interpretive sign shall be the in-ground Wayside Exhibit Pedestal, 45° angle, with a ½” 
DuraReader High Pressure Laminate Sign, 16x20”, as manufactured by Envirosigns 
(888.492.5377).  Graphics/copy shall be provided by Owner.  Full color shall be 
assumed. 
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2.2 GRILL 

A. Grill shall be DuMor, Inc.’s Grill No. 27-00 finished with heat resistant black enamel, in-
ground mounting. 

PART 3 - EXECUTION 

3.1 INTERPRETIVE SIGN 

A. Locate interpretive signs as directed by the Owner. 

B. Interpretive sign shall be set level and plumb in concrete foundation, following 
dimensions indicated on the Drawings.   

3.2 GRILL 

A. Locate grill as shown on plan drawing. 

B. Grill pedestal shall be anchored to concrete per manufacturer’s recommendation. 

C. Grill shall be set level and plumb and in full working condition at time of substantial 
completion. 

END OF SECTION 02870 
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SECTION 02920 - LAWNS AND GRASSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 
1. Seeding Regular Lawn. 
2. Topsoil. 
3. Planting Soil. 

B. Related Sections include the following: 

1. Division 2 Section "Site Clearing" for topsoil stripping and stockpiling. 
2. Division 2 Section "Earthwork" for excavation, filling and backfilling, and rough 

grading. 
3. Division 2 Section “Exterior Plants” for trees, shrubs, groundcovers, and 

plantings. 

1.3 DEFINITIONS 

A. Finish Grade:  Elevation of finished surface of planting soil. 

B. Manufactured Soil:  Soil produced off-site by homogeneously blending mineral soils or 
sand with stabilized organic soil amendments to produce topsoil or planting soil. 

C. Planting Soil:  Native or imported topsoil, manufactured topsoil, or surface soil modified 
to become topsoil; mixed with soil amendments. 

D. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or 
top surface of a fill or backfill immediately beneath planting soil. 

1.4 SUBMITTALS 

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

B. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or 
mixture stating the botanical and common name and percentage by weight of each 
species and variety, and percentage of purity, germination, and weed seed.  Include 
the year of production and date of packaging. 
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C. Product Certificates:  For soil amendments and fertilizers, signed by product 
manufacturer. 

D. Qualification Data:  For landscape installer. 

E. Material Test Reports:  For existing surface soil and imported topsoil, if necessary. 

F. Planting Schedule:  Indicating anticipated planting dates for each type of planting. 

G. Maintenance Instructions:  Recommended procedures to be established by Owner for 
maintenance of lawns and meadows during a calendar year.  Submit before expiration 
of required maintenance periods. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified landscape installer whose work has resulted in 
successful lawn and meadow establishment. 

1. Installer's Field Supervision:  Require Installer to maintain an experienced full-
time supervisor on Project site when planting is in progress. 

B. Soil-Testing Laboratory Qualifications:  An independent laboratory, recognized by the 
State Department of Agriculture, with the experience and capability to conduct the 
testing indicated and that specializes in types of tests to be performed. 

C. Topsoil Analysis:  Furnish soil analysis of both on-site and imported topsoil by a 
qualified soil-testing laboratory stating percentages of organic matter; gradation of 
sand, silt, and clay content; deleterious material; pH; and mineral and plant-nutrient 
content of topsoil. 

1. Report suitability of topsoil for lawn growth.  State recommended quantities of 
nitrogen, phosphorus, and potash nutrients and soil amendments to be added to 
produce a satisfactory topsoil. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Seed:  Deliver seed in original sealed, labeled, and undamaged containers. 

1.7 SCHEDULING 

A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting 
periods with maintenance periods to provide required maintenance from date of 
Substantial Completion. 
1. Regular Lawns 

a. Spring Planting:  April 1 to June 15. 
b. Fall Planting:  August 15 to October 1. 

B. Weather Limitations: Proceed with planting only when existing and forecasted weather 
conditions permit. 
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1.8 REGULAR LAWN MAINTENANCE 

A. Begin maintenance immediately after each area is planted and continue until 
acceptable lawn is established, but for not less than the following periods: 

1. Seeded Lawns: 60 days from date of Substantial Completion. 

a. When full maintenance period has not elapsed before end of planting 
season, or if lawn is not fully established, continue maintenance during 
next planting season. 

B. Maintain and establish lawn by watering, fertilizing, weeding, mowing, trimming, 
replanting, and other operations.  Roll, regrade, and replant bare or eroded areas and 
remulch to produce a uniformly smooth lawn. 

1. In areas where mulch has been disturbed by wind or maintenance operations, 
add new mulch.  Anchor as required to prevent displacement. 

C. Watering:  Provide and maintain temporary piping, hoses, and lawn-watering 
equipment to convey water from sources and to keep lawn uniformly moist to a depth 
of 4 inches. 

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of 
seed or mulch.  Lay out temporary watering system to avoid walking over muddy 
or newly planted areas. 

2. Water lawn at a minimum rate of 1 inch per week. 

D. Mow lawn as soon as top growth is tall enough to cut.  Repeat mowing to maintain 
specified height without cutting more than 40 percent of grass height.  Remove no 
more than 40 percent of grass-leaf growth in initial or subsequent mowings.  Do not 
delay mowing until grass blades bend over and become matted.  Do not mow when 
grass is wet.  Schedule initial and subsequent mowings to maintain the following grass 
height: 
1. Mow grass 1-1/2 to 2 inches high. 

E. Lawn Postfertilization:  Apply fertilizer after initial mowing and when grass is dry. 

1. Use fertilizer that will provide actual nitrogen of at least 1 lb/1000 sq. ft. to lawn 
area. 

PART 2 - PRODUCTS 

2.1 SEED 

A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of 
Seed Technology; Rules for Testing Seeds" for purity and germination tolerances. 

B. Seed Species:  Seed of grass species as follows, with not less than 95 percent 
germination, not less than 90 percent pure seed, and not more than 0.5 percent weed 
seed, unless otherwise specified below. 
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C. Seed Mixture: 
1. MDOT Class A 

a. 30% Perennial Ryegrass (98% min. purity; 90% min. germination) 
b. 30% Kentucky Bluegrass (90% min. purity; 75% min. germination) 
c. 40% Creeping Red Fescue (98% min. purity; 80% min. germination) 

2.2 TOPSOIL 

A. Topsoil:  ASTM D 5268, pH range of 5.0 to 7.5, a minimum of 5 percent organic 
material content, a maximum of 500 parts  per million soluble salts; a maximum clay 
content of 25 percent, and free of stones 1 inch or larger in any dimension and other 
extraneous materials harmful to plant growth. 

1. Topsoil Source:  Reuse surface soil stockpiled on-site.  Verify suitability of 
stockpiled surface soil to produce topsoil. Amend existing in-place surface soil to 
produce topsoil meeting specified requirements. Screen surface soil prior to 
placement of roots, plants, sod, stones, clay lumps, and other extraneous 
materials harmful to plant growth. 

a. Supplement with imported or manufactured topsoil from off-site sources 
when quantities are insufficient.  Imported or manufactured topsoil shall 
also meet specified requirements.  Obtain topsoil displaced from naturally 
well-drained construction or mining sites where topsoil occurs at least 4 
inches deep; do not obtain from agricultural land, bogs or marshes. 

2.3 INORGANIC SOIL AMENDMENTS 

A. Lime:  ASTM C 602, agricultural limestone containing a minimum 80 percent calcium 
carbonate equivalent and as follows: 

1. Class:  Class T, with a minimum 99 percent passing through No. 8 sieve and a 
minimum 75 percent passing through No. 60 sieve. 

2. Class:  Class O, with a minimum 95 percent passing through No. 8 sieve and a 
minimum 55 percent passing through No. 60 sieve. 

3. Provide lime in form of dolomitic limestone. 

B. Sulfur:  Granular, biodegradable, containing a minimum of 90 percent sulfur, with a 
minimum 99 percent passing through No. 6 sieve and a maximum 10 percent passing 
through No. 40 sieve. 

C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 
10 percent sulfur. 

D. Aluminum Sulfate:  Commercial grade, unadulterated. 

E. Perlite:  Horticultural perlite, soil amendment grade. 

F. Agricultural Gypsum:  Finely ground, containing a minimum of 90 percent calcium 
sulfate. 
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G. Sand:  Clean, washed, natural or manufactured, free of toxic materials. 

H. Diatomaceous Earth:  Calcined, diatomaceous earth, 90 percent silica, with 
approximately 140 percent water absorption capacity by weight. 

I. Zeolites:  Mineral clinoptilolite with at least 60 percent water absorption by weight. 

2.4 ORGANIC SOIL AMENDMENTS 

A. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; 
moisture content 35 to 55 percent by weight; 100 percent passing through 3/4-inch 
sieve; soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert 
contaminants and free of substances toxic to plantings; and as follows: 

1. Organic Matter Content: 50 to 60 percent of dry weight. 
2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or 

source-separated or compostable mixed solid waste. 

B. Acidic Peat:  Sphagnum peat moss, partially decomposed, finely divided or granular 
texture, with a pH range of 3.4 to 4.8. 

C. Neutral Peat:  Finely divided or granular texture, with a pH range of 6 to 7.5, containing 
partially decomposed moss peat, native peat, or reed-sedge peat and having a water-
absorbing capacity of 1100 to 2000 percent. 

D. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood 
waste; of uniform texture, free of chips, stones, sticks, soil, or toxic materials. 

1. In lieu of decomposed wood derivatives, mix partially decomposed wood 
derivatives with at least 0.15 lb of ammonium nitrate or 0.25 lb of ammonium 
sulfate per cubic foot of loose sawdust or ground bark. 

E. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 
percent by volume of straw, sawdust, or other bedding materials; free of toxic 
substances, stones, sticks, soil, weed seed, and material harmful to plant growth. 

2.5 PLANTING ACCESSORIES 

A. Selective Herbicides:  EPA registered and approved, of type recommended by 
manufacturer for application. 

2.6 FERTILIZER 

A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 4 percent 
nitrogen and 20 percent phosphoric acid. 

B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent 
available phosphoric acid. 
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C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, 
consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic 
sources of urea formaldehyde, phosphorous, and potassium in the following 
composition: 

1. Composition:  1 lb/1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 2 
percent potassium, by weight. 

2. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended 
in soil reports from a qualified soil-testing agency. 

D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-
insoluble nitrogen, phosphorus, and potassium in the following composition: 

1. Composition:  20 percent nitrogen, 10 percent phosphorous, and 10 percent 
potassium, by weight. 

2. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended 
in soil reports from a qualified soil-testing agency. 

2.7 MULCHES 

A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw 
of wheat, rye, oats, or barley. 

B. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic; free of plant-
growth or germination inhibitors; with maximum moisture content of 15 percent and a 
pH range of 4.5 to 6.5. 

C. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer 
for slurry application; nontoxic and free of plant-growth or germination inhibitors. 

D. Asphalt Emulsion:  ASTM D 977, Grade SS-1; nontoxic and free of plant-growth or 
germination inhibitors. 

2.8 EROSION-CONTROL MATERIALS 

A. Erosion-Control Blankets:  Biodegradable wood excelsior, straw, or coconut-fiber mat 
enclosed in a photodegradable plastic mesh.  Include manufacturer's recommended 
steel wire staples, 6 inches long. 

B. Erosion-Control Fiber Mesh:  Biodegradable twisted jute or spun-coir mesh, a minimum 
of 0.92 lb/sq. yd., with 50 to 65 percent open area.  Include manufacturer's 
recommended steel wire staples, 6 inches long. 

2.9 PLANTING SOIL MIX 

A. Planting Soil Mix:  Mix topsoil with the following soil amendments and fertilizers in the 
following quantities: 

1. Ratio of Loose Compost to Topsoil by Volume: 1:3. 
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2. Weight of Commercial Fertilizer per 1000 Sq. Ft.:  1 lb. 
3. Weight of Slow-Release Fertilizer per 1000 Sq. Ft. :  1 lb. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive lawns and grass for compliance with requirements and other 
conditions affecting performance.  Proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.2 GENERAL PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, 
and plantings from damage caused by planting operations. 

1. Protect adjacent and adjoining areas from hydroseeding overspray. 

B. Provide erosion-control measures to prevent erosion or displacement of soils and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and 
walkways. 

3.3 PREPARATION FOR REGULAR SEEDING 

A. Limit lawn subgrade preparation to areas to be planted. 

B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 4 inches.  
Remove stones larger than 1-1/2 inches in any dimension and sticks, roots, rubbish, 
and other extraneous matter and legally dispose of them off Owner's property. 
1. Thoroughly blend planting soil mix off-site before spreading or spread topsoil, 

apply soil amendments and fertilizer on surface, and thoroughly blend planting 
soil mix. 

a. Delay mixing fertilizer with planting soil if planting will not proceed within a 
few days. 

b. Mix lime with dry soil before mixing fertilizer. 

2. Spread topsoil and planting soil mix to depth required to meet finish grades after 
light rolling and natural settlement.  Do not spread if planting soil or subgrade is 
frozen, muddy, or excessively wet. 

a. Spread approximately one-half the thickness of topsoil or planting soil mix 
over loosened subgrade.  Mix thoroughly into top 2 inches of subgrade.  
Spread remainder of planting soil mix. 

C. Unchanged Subgrades:  If lawns are to be planted in areas unaltered or undisturbed by 
excavating, grading, or surface soil stripping operations, prepare surface soil as 
follows: 
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1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil. 
2. Loosen surface soil to a depth of at least of 6 inches.  Apply soil amendments 

and fertilizers according to planting soil mix proportions and mix thoroughly into 
top 4 inches of soil.  Till soil to a homogeneous mixture of fine texture. 

3. Remove stones larger than 1-1/2 inches in any dimension and sticks, roots, 
trash, and other extraneous matter. 

4. Legally dispose of waste material, including grass, vegetation, and turf, off 
Owner's property. 

D. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, 
uniformly fine texture.  Grade to within plus or minus 1/2 inch of finish elevation.  Roll 
and rake, remove ridges, and fill depressions to meet finish grades.  Limit fine grading 
to areas that can be planted in the immediate future. 

E. Moisten prepared lawn areas before planting if soil is dry.  Water thoroughly and allow 
surface to dry before planting.  Do not create muddy soil. 

F. Restore areas if eroded or otherwise disturbed after finish grading and before planting. 

3.4 HYDROSEEDING REGULAR LAWNS 

A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using equipment 
specifically designed for hydroseed application.  Continue mixing until uniformly 
blended into homogeneous slurry suitable for hydraulic application. 

1. Mix slurry with nonasphaltic tackifier. 
2. Apply slurry uniformly to all areas to be seeded in a two-step process.  Apply first 

slurry application at a minimum rate of 500-lb/acre dry weight but not less than 
the rate required to obtain specified seed-sowing rate.  Apply slurry cover coat of 
fiber mulch at a rate of 1000 lb/acre . 

3.5 SATISFACTORY LAWNS 

A. Satisfactory Seeded Lawn:  At end of maintenance period, a healthy, uniform, close 
stand of grass has been established, free of weeds and surface irregularities, with 
coverage exceeding 90 percent over any 10 sq. ft. (0.92 sq. m) and bare spots not 
exceeding 5 by 5 inches. 

3.6 CLEANUP AND PROTECTION 

A. Promptly remove soil and debris created by lawn work from paved areas.  Clean 
wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other 
paved areas. 

B. Erect barricades and warning signs as required to protect newly planted areas from 
traffic.  Maintain barricades throughout maintenance period and remove after lawn is 
established. 
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C. Remove erosion-control measures after grass establishment period. 

END OF SECTION 02920 
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SECTION 03301 - MISCELLANEOUS CAST-IN-PLACE CONCRETE

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes cast-in-place concrete 4,000 psi concrete flatwork (air entrained), 
including reinforcement, concrete materials, mixture design, placement procedures, 
and finishes. 

1.3 SUBMITTALS 

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

B. Other Action Submittal: 

1. Design Mixtures:  For each concrete mixture. 

2. Shop Drawings: For steel reinforcement and sonotube formwork, material test 
reports and mix design.  

1.4 QUALITY ASSURANCE 

A. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing 
ready-mixed concrete products and that complies with ASTM C 94/C 94M 
requirements for production facilities and equipment. 

B. Comply with ACI 301. 

C. Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and 
Materials." 

PART 2 - PRODUCTS 

2.1 FORMWORK 

A. Furnish formwork and formwork accessories according to ACI 301. 
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2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed. 

B. Plain-Steel Wire:  ASTM A 82/A 82M, as drawn. 

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185 plain, fabricated from as-drawn 
steel wire into flat sheets. 

D. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet. 

2.3 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, 
brand, and source throughout Project: 

1. Portland Cement:  ASTM C 150, Type I. 

B. Normal-Weight Aggregate:  ASTM C 33, graded, 3/4 inch nominal maximum aggregate 
size. 

C. Water:  ASTM C 94/C 94M. 

2.4 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible 
with other admixtures and that will not contribute water-soluble chloride ions exceeding 
those permitted in hardened concrete.  Do not use calcium chloride or admixtures 
containing calcium chloride. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

2.5 RELATED MATERIALS 

A. Expansion and Isolation Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic 
fiber. 
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2.6 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for 
application to fresh concrete. 

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-
polyethylene sheet. 

C. Water:  Potable. 

D. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, 
Class B dissipating.  

2.7 CONCRETE MIXTURES 

A. Normal-Weight Concrete:  Prepare design mixes, proportioned according to ACI 301, 
as follows: 

1. Minimum Compressive Strength:  4,000 psi at 28 days. 
2. Maximum Water-Cementitious Materials Ratio:  0.45. 
3. Cementitious Materials:  Use fly ash, pozzolan, ground granulated blast-furnace 

slag, and silica fume as needed to reduce the total amount of portland cement, 
which would otherwise be used, by not less than 20 percent (max). 

4. Slump Limit:  4 inches for concrete with verified slump of 2 to 4 inches before 
adding high-range water-reducing admixture or plasticizing admixture, plus or 
minus 1 inch. 

5. Air Content:  6%, plus or minus 1.5 percent at point of delivery for 1” max 
aggregate size.  Do not allow air content of trowel-finished floor slabs to exceed 3 
percent. 

 

2.8 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M and ASTM C 1116, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery 
time from 1½ hrs to 75 minutes, when air temperature is above 90 deg F. 
Reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, construct, erect, brace, and maintain formwork according to ACI 301. 
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3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining 
work attached to or supported by cast-in-place concrete.  Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

3.3 STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

3.4 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

B. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated.  Construct contraction joints for a depth 
equal to at least one-fourth of concrete thickness. 

C. Isolation Joints:  Install joint-filler strips at junctions with slabs-on-grade and vertical 
surfaces, such as column pedestals, foundation walls, grade beams, and other 
locations, as indicated. 

1. Extend joint fillers full width and depth of joint, terminating flush with finished 
concrete surface, unless otherwise indicated. 

3.5 CONCRETE PLACEMENT 

A. Comply with ACI 301 for placing concrete. 

B. Do not add water to concrete during delivery, at Project site, or during placement. 

C. Consolidate concrete with mechanical vibrating equipment. 

3.6 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with 
tie holes and defective areas repaired and patched.  Remove fins and other projections 
that exceed specified limits on formed-surface irregularities. 

1. Apply to concrete surfaces not exposed to public view 

B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and 
patch tie holes and defective areas.  Remove fins and other projections that exceed 
specified limits on formed-surface irregularities. 
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1. Apply to concrete surfaces exposed to public view. 

C. Rubbed Finish:  Apply the following rubbed finish, defined in ACI 301, to smooth-
formed finished as-cast concrete where indicated: 

1. Smooth-rubbed finish. 
2. Grout-cleaned finish. 
3. Cork-floated finish. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed 
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture 
matching adjacent formed surfaces.  Continue final surface treatment of formed 
surfaces uniformly across adjacent unformed surfaces, unless otherwise indicated. 

3.7 FINISHING FLOORS & SLABS 

A. General:  Comply with ACI 302.1R for screeding, restraightening, and finishing 
operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Float Finish:  Consolidate surface with power-drive floats or by hand floating if area is 
small or inaccessible to power-drive floats.  Restraighten, cut down high spots, and fill 
low spots.  Repeat float process and restraightening until surface is left with uniform, 
smooth, granular texture. 

C. Nonslip Broom Finish:  Apply a nonslip broom finish to surfaces indicated and to 
exterior concrete pads sloped at entries..  Immediately after float finishing, slightly 
roughen trafficked surface by fine brooming with fiber-bristle broom perpendicular to 
main traffic route. 

3.8 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures.  Comply with ACI 306.1 for cold-weather protection and with ACI 301 
for hot-weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during 
finishing operations.  Apply according to manufacturer's written instructions after 
placing, screeding, and bull floating or darbying concrete, but before float finishing. 

C. Begin curing after finishing concrete but not before free water has disappeared from 
concrete surface. 

D. Curing Methods:  Cure formed and unformed concrete for at least seven days 
according to ACI 308.1 by one or a combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days. 
2. Curing Compound:  Apply uniformly in continuous operation by power spray or 

roller according to manufacturer's written instructions.  Recoat areas subjected to 
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heavy rainfall within three hours after initial application.  Maintain continuity of 
coating and repair damage during curing period. 

3.9 FIELD QUALITY CONTROL 

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

B. Tests:  Perform according to ACI 301. 

1. Testing Frequency:  One composite sample shall be obtained for each day's pour 
of each concrete mix exceeding 5 cu. yd. but less than 25 cu. yd. plus one set for 
each additional 50 cu. yd. or fraction thereof. 

3.10 REPAIRS 

A. Remove and replace concrete that does not comply with requirements in this Section. 

END OF SECTION 03301 
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SECTION 05500 - METAL FABRICATIONS

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Miscellaneous steel bent plate supports and brackets. 
2. Loose bearing and leveling plates. 
3. Turn buckles and steel rods. 

1.2 PERFORMANCE REQUIREMENTS 

A. Thermal Movements:  Allow for thermal movements from ambient and surface 
temperature changes acting on exterior metal fabrications by preventing buckling, 
opening of joints, overstressing of components, failure of connections, and other 
detrimental effects. 

1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 
 
1. Bent plate metal brackets. 
2. Turn buckle rods.  

B. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

1. Include plans, elevations, sections, and details of metal fabrications and their 
connections.  Show anchorage and accessory items. 

C. Delegated-Design Submittal:  For installed products indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces without 
blemishes. 
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2.2 FERROUS METALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

2.3 FASTENERS 

A. General:  Unless otherwise indicated, all steel to be G180 galvanized (including nails 
and screws). 

2.4 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 
and compatible with paints specified to be used over it. 

B. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout specifically 
recommended by manufacturer for interior and exterior applications. 

2.5 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Use 
connections that maintain structural value of joined pieces. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges.  
Remove sharp or rough areas on exposed surfaces. 

C. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and 

blended. 

D. Form exposed connections with hairline joints, flush and smooth, using concealed 
fasteners or welds where possible.  Locate joints where least conspicuous. 

E. Fabricate seams and other connections that will be exposed to weather in a manner to 
exclude water.  Provide weep holes where water may accumulate. 

2.6 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Provide steel framing and supports not specified in other Sections as needed 
to complete the Work. 
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B. Fabricate units from steel shapes, plates, and bars of welded construction unless 
otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as 
necessary to receive adjacent construction. 

2.7 LOOSE BEARING AND LEVELING PLATES 

A. Provide loose bearing and leveling plates for steel items bearing on concrete 
construction.  Drill plates to receive anchor bolts and for grouting. 

2.8 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 
for recommendations for applying and designating finishes. 

B. Finish metal fabrications after assembly. 

2.9 STEEL AND IRON FINISHES 

A. Galvanizing:  Hot-dip galvanize all items to be G180 galvanized.  

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 
installing metal fabrications.  Set metal fabrications accurately in location, alignment, 
and elevation; with edges and surfaces level, plumb, true, and free of rack; and 
measured from established lines and levels. 

B. Fit exposed connections accurately together to form hairline joints.  Weld connections 
that are not to be left as exposed joints but cannot be shop welded because of shipping 
size limitations.  Do not weld, cut, or abrade surfaces of exterior units that have been 
hot-dip galvanized after fabrication and are for bolted or screwed field connections. 

C. Field Welding:  Comply with the following requirements: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and 

blended. 

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 
metal fabrications are required to be fastened to in-place construction. 
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E. Provide temporary bracing or anchors in formwork for items that are to be built into 
concrete or similar construction. 

3.2 INSTALLING BEARING AND LEVELING PLATES 

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and 
roughen to improve bond to surfaces.  Clean bottom surface of plates. 

B. Set bearing and leveling plates on wedges, shims, or leveling nuts.  After bearing 
members have been positioned and plumbed, tighten anchor bolts.  Do not remove 
wedges or shims but, if protruding, cut off flush with edge of bearing plate before 
packing with grout. 

C. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain. 

3.3 ADJUSTING AND CLEANING 

A. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A 780. 

END OF SECTION 05500 
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SECTION 05521 - PIPE AND TUBE RAILINGS

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Steel pipe, tube railings, and handrails. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design railings, including comprehensive engineering analysis by a 
qualified professional engineer, using performance requirements and design criteria 
indicated. 

B. Structural Performance:  Railings shall withstand the effects of gravity loads and the 
following loads and stresses within limits and under conditions indicated: 

1. Handrails: 

a. Uniform load of 50 lbf/ ft. applied in any direction. 
b. Concentrated load of 200 lbf applied in any direction and 300 lbs applied 

horizontally. 
c. Uniform and concentrated loads need not be assumed to act concurrently. 

C. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by 
insulating metals and other materials from direct contact with incompatible materials. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Manufacturer's product lines of mechanically connected railings. 
2. Railing brackets. 
3. Paint products. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 
work. 
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C. Samples:  For type of exposed finish required. 

D. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified testing agency, according to ASTM E 894 and ASTM E 935. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Steel Pipe, Tube Railings, and Handrail: 

a. Pisor Industries, Inc. 
b. Wagner, R & B, Inc.; a division of the Wagner Companies. 
c. Julius Blum & Co.  
d. Architect’s approval equivalent. 

2.2 METALS, GENERAL 

A. Handrail Brackets, Flanges, and Anchors:  Cast or formed metal of same type of 
material and finish as supported rails unless otherwise indicated. 

2.3 STEEL AND IRON 

A. Tubing:  ASTM A 500 (cold formed) or ASTM A 513. 

B. Pipe:  ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), 
unless another grade and weight are required by structural loads. 

C. Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

D. Cast Iron:  Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, 
unless otherwise indicated. 

2.4 MISCELLANEOUS MATERIALS 

A. Fasteners:  Provide the following: 
1. Hot-Dip Galvanized Railings:  Type 304 stainless-steel or hot-dip zinc-coated 

steel fasteners complying with ASTM A 153/A 153M or ASTM F 2329 for zinc 
coating. 

B. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal 
alloy welded. 

C. Etching Cleaner for Galvanized Metal:  Complying with MPI#25. 
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D. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 
and compatible with paints specified to be used over it. 

E. Shop Primers:  Provide primers that comply with Division 9 painting Sections.  

F. Shop Primer for Galvanized Steel:  Cementitious galvanized metal primer complying 
with MPI#26. 

2.5 FABRICATION 

A. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to 
a radius of approximately 1/32 inch unless otherwise indicated.  Remove sharp or 
rough areas on exposed surfaces. 

B. Form work true to line and level with accurate angles and surfaces. 

C. Welded Connections:  Cope components at connections to provide close fit, or use 
fittings designed for this purpose.  Weld all around at connections, including at fittings. 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 
3. Remove flux immediately. 
4. At exposed connections, finish exposed surfaces smooth and blended so no 

roughness shows after finishing and welded surface matches contours of 
adjoining surfaces. 

D. Welded Connections for Aluminum Pipe:  Fabricate railings to interconnect members 
with concealed internal welds that eliminate surface grinding, using manufacturer's 
standard system of sleeve and socket fittings. 

E. Nonwelded Connections:  Connect members with concealed mechanical fasteners and 
fittings.  Fabricate members and fittings to produce flush, smooth, rigid, hairline joints. 

F. Form changes in direction by inserting prefabricated elbow fittings. 

G. Close exposed ends of railing members with prefabricated end fittings. 

H. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. 

I. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, flanges, 
miscellaneous fittings, and anchors to interconnect railing members to other work 
unless otherwise indicated. 

2.6 STEEL AND IRON FINISHES 

A. Galvanized Railings: 
1. Hot-dip galvanize indicated steel and iron railings, including hardware, after 

fabrication. 
2. Comply with ASTM A 123/A 123M for hot-dip galvanized railings. 
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3. Comply with ASTM A 153/A 153M for hot-dip galvanized hardware. 

B. Preparing Galvanized Railings for Shop Priming:  After galvanizing, thoroughly clean 
railings of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner. 

1. Color:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Set railings accurately in location, alignment, and elevation; measured from established 
lines and levels and free of rack. 

1. Do not weld, cut, or abrade surfaces of railing components that have been 
coated or finished after fabrication and that are intended for field connection by 
mechanical or other means without further cutting or fitting. 

2. Align rails so variations from level for horizontal members and variations from 
parallel with ramps for sloping members do not exceed 1/4 inch in 12 feet. 

B. Attach railings to wood posts with wall brackets.  Use type of bracket with predrilled 
hole for exposed bolt anchorage. 

3.2 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, 
and abraded areas of shop paint, and paint exposed areas with the same material as 
used for shop painting to comply with SSPC-PA 1 for touching up shop-painted 
surfaces. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and 
repair galvanizing to comply with ASTM A 780. 

END OF SECTION 05521 
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SECTION 06100 - ROUGH CARPENTRY

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 
2. Composite wood decking. 
3. Log style hand hewn posts. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product. 

1. Include data for wood-preservative treatment from chemical treatment 
manufacturer and certification by treating plant that treated materials comply with 
requirements 

1.3 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For dimension lumber specified to comply with minimum 
allowable unit stresses.  Indicate species and grade selected for each use and design 
values approved by the ALSC Board of Review. 

B. Evaluation Reports:  For the following, from ICC-ES: 

1. Wood-preservative-treated wood. 

C. Composite Wood Decking:  
1. Manufacturer’s recommended installation requirements and details.  

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading 
agency is indicated, provide lumber that complies with the applicable rules of any rules-
writing agency certified by the ALSC Board of Review.  Provide lumber graded by an 
agency certified by the ALSC Board of Review to inspect and grade lumber under the 
rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
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2. For exposed lumber indicated to receive a stained or natural finish, mark grade 
stamp on end or back of each piece. 

3. Provide dressed lumber, S4S, unless otherwise indicated. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA C2, not in contact with the 
ground. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and 
containing no arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not 
use material that is warped or that does not comply with requirements for untreated 
material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the 
ALSC Board of Review. 

D. Application:  Treat all rough carpentry unless otherwise indicated.  

2.3 DIMENSION LUMBER FRAMING 

A. Moisture Content: 19 percent maximum. 

B. Framing:  Construction or No. 2 grade. 
1. Species: 

a. Hem-fir (north); NLGA. 
b. Southern pine; SPIB. 
c. Douglas fir-larch; WCLIB or WWPA. 
d. Mixed southern pine; SPIB. 
e. Spruce-pine-fir; NLGA. 
f. Douglas fir-south; WWPA. 
g. Hem-fir; WCLIB or WWPA. 
h. Douglas fir-larch (north); NLGA. 
i. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

C. Exposed Framing:  Provide material hand-selected for uniformity of appearance and 
freedom from characteristics, on exposed surfaces and edges, that would impair finish 
appearance, including decay, honeycomb, knot-holes, shake, splits, torn grain, and 
wane. 

1. Application:  Exposed exterior framing indicated to receive a stained or natural 
finish. 
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2.4 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or 
attachment of other construction, including the following: 

1. Blocking. 
2. Nailers. 

B. For items of dimension lumber size, provide Construction or No. 2 Standard, Stud, or 
No. 3 grade lumber of any species. 

C. For concealed boards, provide lumber with 19 percent maximum moisture content and 
any of the following species and grades: 

1. Mixed southern pine; No.  2 grade; SPIB. 
2. Eastern softwoods; No.  2 3 Common grade; NeLMA. 
3. Northern species; No.  2 3 Common grade; NLGA. 
4. Western woods; Construction or No. 2 Common grade; WCLIB or WWPA. 

2.5 COMPOSITE WOOD DECKING (TREEHOUSE) 

A. Manufacturer’s:  Subject to compliance with requirements provide products by one of 
the following:  
1. Trex. 
2. Timbertech. 
3. Evergrain. 

B. Install per manufacturer’s requirements. 

C. Provide 25 year warranty against splitting, checking, rot, decay, and termite damage. 

2.6 LOG STYLE, HAND HEWN, PEALED BARK CEDAR POSTS 

A. Supplier:  Matelski Lumber (231) 549-2780 

B. Provide sizes and shapes as indicated on drawings. 

C. Use non-corrosive type anchors, suitable wood pegs and fasteners as required by 
supplier.  

2.7 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements 
specified in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-
preservative treated, or in area of high relative humidity, provide fasteners with 
hot-dip zinc coating complying with ASTM A 153/A 153M. 
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B. Power-Driven Fasteners:  NES NER-272. 

C. Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM A 563 hex nuts 
and, where indicated, flat washers. 

2.8 MISCELLANEOUS MATERIALS 

A. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, 
butyl rubber compound, bonded to a high-density polyethylene film, aluminum foil, or 
spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, 
and fitted.  Fit rough carpentry to other construction; scribe and cope as needed for 
accurate fit.  Locatenailers, blocking, and similar supports to comply with requirements 
for attaching other construction. 

B. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood 
Frame Construction," unless otherwise indicated. 

C. Do not splice structural members between supports unless otherwise indicated. 

D. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-
treated lumber. 

E. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 

F. Securely attach rough carpentry work to substrate by anchoring and fastening as 
indicated, complying with the following: 

1. NES NER-272 for power-driven fasteners. 
2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 
3. Table R602.3(1), "Fastener Schedule for Structural Members," and 

Table R602.3(2), "Alternate Attachments," in ICC's International Residential 
Code for One- and Two-Family Dwellings. 

3.2 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, 
despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered 
borate treatment.  Apply borate solution by spraying to comply with EPA-registered 
label. 

END OF SECTION 06100 
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SECTION 06175 - SHOP-FABRICATED WOOD TRUSSES

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Wood roof trusses. 
2. Wood truss bracing. 
3. Metal truss accessories. 

B. Related Requirements: 

1. Division 06 Section 06201 "Sheathing" for roof sheathing and roofing felt. 

1.3 DEFINITIONS 

A. Metal-Plate-Connected Wood Trusses:  Planar structural units consisting of metal-
plate-connected members fabricated from dimension lumber and cut and assembled 
before delivery to Project site. 

B. TPI:  Truss Plate Institute, Inc.  

C. Shop Drawings:  Show fabrication and installation details for trusses. 

1. Show location, pitch, span, camber, configuration, and spacing for each type of 
truss required. 

2. Indicate sizes, stress grades, and species of lumber. 
3. Indicate locations of permanent bracing required to prevent buckling of individual 

truss members due to design loads. 
4. Indicate locations, sizes, and materials for permanent bracing required to prevent 

buckling of individual truss members due to design loads. 
5. Indicate type, size, material, finish, design values, orientation, and location of 

metal connector plates. 
6. Show splice details and bearing details. 

D. Delegated-Design Submittal:  For metal-plate-connected wood trusses indicated to 
comply with performance requirements and design criteria, including analysis data 
signed and sealed by the qualified professional engineer responsible for their 
preparation. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For metal-plate-connected wood trusses, signed by officer of 
truss fabricating firm. 

1.5 ACTION SUBMITTALS 

A. Submit shop drawings indicating layout, profiles, cording, bracing, connection, and all 
similar requirements required for fabrication and installation signed and sealed by the 
qualified professional Engineer responsible for preparation of the shop drawings. 

1.6 QUALITY ASSURANCE 

A. Metal Connector-Plate Manufacturer Qualifications:  A manufacturer that is a member 
of TPI and that complies with quality-control procedures in TPI 1 for manufacture of 
connector plates. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Handle and store trusses to comply with recommendations in TPI BCSI, "Building 
Component Safety Information: Guide to Good Practice for Handling, Installing, 
Restraining, & Bracing Metal Plate Connected Wood Trusses." 

1. Store trusses flat, off of ground, and adequately supported to prevent lateral 
bending. 

2. Protect trusses from weather by covering with waterproof sheeting, securely 
anchored. 

3. Provide for air circulation around stacks and under coverings. 

B. Inspect trusses showing discoloration, corrosion, or other evidence of deterioration.  
Discard and replace trusses that are damaged or defective. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Engage a qualified professional engineer, to design metal-plate-
connected wood trusses. 

B. Structural Performance:  Provide metal-plate-connected wood trusses capable of 
withstanding design loads within limits and under conditions indicated.  Comply with 
requirements in TPI 1 unless more stringent requirements are specified below. 

1. Design Loads:  As indicated. 
2. Maximum Deflection Under Design Loads: 

a. Roof Trusses:  Vertical deflection of 1/240 of span. 
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b. Snow = 25 PSF 

c. Dead = 20 PSF 

d. Wind = basic wind speed V90 mph exposure Category B.  

C. Comply with applicable requirements and recommendations of the following 
publications: 

1. TPI 1, "National Design Standard for Metal Plate Connected Wood Truss 
Construction." 

2. TPI DSB, "Recommended Design Specification for Temporary Bracing of Metal 
Plate Connected Wood Trusses." 

3. TPI BCSI, "Building Component Safety Information:  Guide to Good Practice for 
Handling, Installing, Restraining, & Bracing Metal Plate Connected Wood 
Trusses." 

D. Wood Structural Design Standard:  Comply with applicable requirements in AF&PA's 
"National Design Specifications for Wood Construction" and its "Supplement." 

2.2 DIMENSION LUMBER 

A. Certified Wood:  For metal-plate-connected wood trusses and permanent bracing, 
provide materials produced from wood obtained from forests certified by an FSC-
accredited certification body to comply with FSC STD-01-001, "FSC Principles and 
Criteria for Forest Stewardship." 

B. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading 
agency is indicated, provide lumber that complies with the applicable rules of any rules 
writing agency certified by the ALSC Board of Review.  Provide lumber graded by an 
agency certified by the ALSC Board of Review to inspect and grade lumber under the 
rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 
2. For exposed lumber indicated to receive a stained or natural finish, omit grade 

stamp and provide certificates of grade compliance issued by grading agency. 
3. Provide dressed lumber, S4S. 
4. Provide dry lumber with 19 percent maximum moisture content at time of 

dressing. 

C. Permanent Bracing:  Provide wood bracing that complies with requirements for 
miscellaneous lumber in Division 06 Section "Rough Carpentry." 

 
1. For exposed trusses indicated to receive a stained or natural finish, use chemical 

formulations that do not require incising, contain colorants, bleed through, or 
otherwise adversely affect finishes. 
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D. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not 
use material that is warped or does not comply with requirements for untreated 
material. 

E. Mark lumber with treatment quality mark of an inspection agency approved by the 
ALSC Board of Review. 

1. For exposed trusses indicated to receive a stained or natural finish, mark end or 
back of each piece and provide certificates of treatment compliance issued by 
inspection agency. 

2.3 METAL CONNECTOR PLATES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following:  

1. Alpine Engineered Products, Inc.; an ITW company. 
2. Cherokee Metal Products, Inc.; Masengill Machinery Company. 
3. CompuTrus, Inc. 
4. Eagle Metal Products. 
5. Jager Building Systems, Inc.; a Tembec/SGF Rexfor company. 
6. MiTek Industries, Inc.; a subsidiary of Berkshire Hathaway Inc. 
7. Robbins Engineering, Inc. 
8. Truswal Systems Corporation; an ITW company. 
9. Architects Approved equipment.  

B. Source Limitations:  Obtain metal connector plates from single manufacturer. 

C. General:  Fabricate connector plates to comply with TPI 1. 

D. Hot-Dip Heavy-Galvanized-Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS), 
high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel 
Type B (HSLAS Type B); G185 coating designation; and not less than 0.036 inch thick. 

2.4 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements 
specified in this article for material and manufacture. 

1. Provide fasteners for use with metal framing anchors that comply with written 
recommendations of metal framing manufacturer. 

2. Where trusses are exposed to weather or in area of high relative humidity, 
provide fasteners G180 galvanized. 

B. Nails, Brads, and Screws:  G180 galvanized. 
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2.5 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint:  SSPC-Paint 20, with dry film containing a minimum of 94 
percent zinc dust by weight. 

2.6 FABRICATION 

A. Cut truss members to accurate lengths, angles, and sizes to produce close-fitting 
joints. 

B. Fabricate metal connector plates to sizes, configurations, thicknesses, and anchorage 
details required to withstand design loads for types of joint designs indicated. 

C. Assemble truss members in design configuration indicated; use jigs or other means to 
ensure uniformity and accuracy of assembly with joints closely fitted to comply with 
tolerances in TPI 1.  Position members to produce design camber indicated. 

1. Fabricate wood trusses within manufacturing tolerances in TPI 1. 

D. Connect truss members by metal connector plates located and securely embedded 
simultaneously in both sides of wood members by air or hydraulic press. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install wood trusses only after supporting construction is in place and is braced and 
secured. 

B. If trusses are delivered to Project site in more than one piece, assemble trusses before 
installing. 

C. Hoist trusses in place by lifting equipment suited to sizes and types of trusses required, 
exercising care not to damage truss members or joints by out-of-plane bending or other 
causes. 

D. Install and brace trusses according to TPI recommendations and as indicated. 

E. Install trusses plumb, square, and true to line and securely fasten to supporting 
construction. 

F. Space trusses 24 inches; adjust and align trusses in location before permanently 
fastening. 

G. Anchor trusses securely at bearing points; use metal truss tie-downs as applicable.  
Install fasteners through each fastener hole in metal framing anchors according to 
manufacturer's fastening schedules and written instructions. 
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H. Install and fasten permanent bracing during truss erection and before construction 
loads are applied.  Anchor ends of permanent bracing where terminating at walls or 
beams. 

1. Install bracing to comply with Division 06 Section "Rough Carpentry." 
2. Install and fasten strongback bracing vertically against vertical web of parallel-

chord floor trusses at centers indicated. 

I. Install wood trusses within installation tolerances in TPI 1. 

J. Do not alter trusses in field.  Do not cut, drill, notch, or remove truss members. 

K. Replace wood trusses that are damaged or do not meet requirements. 

1. Damaged trusses may be repaired according to truss repair details signed and 
sealed by the qualified professional engineer responsible for truss design, when 
approved by Architect. 

3.2 REPAIRS AND PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, 
despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered 
borate treatment.  Apply borate solution by spraying to comply with EPA-registered 
label. 

B. Protect wood trusses from weather.  If, despite protection, wood trusses become wet, 
apply EPA-registered borate treatment.  Apply borate solution by spraying to comply 
with EPA-registered label. 

C. Repair damaged galvanized coatings on exposed surfaces with galvanized repair paint 
according to ASTM A 780 and manufacturer's written instructions. 

D. Protective Coating:  Clean and prepare exposed surfaces of metal connector plates.  
Brush apply primer, when part of coating system, and one coat of protective coating. 

1. Apply materials to provide minimum dry film thickness recommended by coating 
system manufacturer. 

END OF SECTION 061753 
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SECTION 06201 - EXTERIOR FINISH CARPENTRY

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Exterior standing and running trim. 
2. Plywood gable panels. 
3. Log style, hand hewn railing.  
4. Plywood sheathing 
5. T1-11 plywood siding.  

B. See Division 6 Section 06100 Rough Carpentry for exterior woodwork not specified in 
this Section. 

1.3 SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product. 

B. Samples:  For each type of siding indicated. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Lumber:  DOC PS 20 and applicable grading rules of inspection agencies certified by 
ALSC's Board of Review. 

B. Softwood Plywood:  DOC PS 1. 

C. Hardboard:  AHA A135.4. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process: 
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1. Lumber:  AWPA C2.  Kiln dry after treatment to a maximum moisture content of 
19 percent. 

2. Plywood:  AWPA C9.  Kiln dry after treatment to a maximum moisture content of 
18 percent. 

3. Preservative Chemicals:  Acceptable to authorities having jurisdiction and 
containing no arsenic or chromium. 

4. Application:  All exterior lumber and plywood except cedar trim. 

2.3 STANDING AND RUNNING TRIM 

A. Lumber Trim: 
1. Species and Grade:  Western red cedar, Grade A; NLGA, WCLIB, or WWPA. 
2. Maximum Moisture Content:  19 percent. 
3. Face Surface:  Saw textured. 

B. Moldings:  WMMPA WM 4, N-grade wood moldings, without finger jointing.  Made from 
kiln-dried stock to patterns included in WMMPA WM 12. 

1. Species:  Western red cedar. 

2.4 GABLE PLYWOOD PANELS 

2.5 PLYWOOD PANELS 

A. Plywood Type:  APA-rated siding, pressure-preservative treated, in panel sizes 
indicated. 

1. Face Grade:  303-OC. 

B. Thickness:  5/8 inch. 

C. Face Species:  Western red cedar. 

D. Surface:  Interior face Exterior face. 

2.6 LOG STYLE HAND HEWN, PEELED BARK CEDAR RAIL: (Tree House) 

A. Supplier: Matelski Lumber (231) 549-2780 

B. Provide size and shape as indicated on drawings. 

C. Use non-corrosive anchors (G180 Galvanized) suitable wood pegs and fasteners are 
required by supplier.  

2.7 ROOF DECK (Exposed)—TREE HOUSE 

A. 2 x 6 tongue and groove wood deck – stain grade. 
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1. Provide “H” Clips. 

B. Non-corrosive G180 Galvanized fasteners, ASTMB117. 

C. Building paper: ASTM D226 Type 1 No. 15 is asphalt-saturated organic felt, 
unperforated.  

2.8 T1-11 PLYWOOD SIDING (Pit Toilet) 

A. Match existing groove spacing, thickness and surface finish to match existing profile. 

B. Install with G180 Galvanized fasteners.  

2.9 RAILINGS 

A. Railings:  Clear, kiln-dried, solid, yellow poplar pressure-preservative-treated Douglas 
fir pressure-preservative-treated southern pine. 

2.10 MISCELLANEOUS MATERIALS 

A. Fasteners for Exterior Finish Carpentry:  Provide nails or screws, in sufficient length to 
penetrate not less than 1-1/2 inches into wood substrate. 

1. For prefinished items, provide matching G180 Galvanized fasteners where face 
fastening is required. 

2. For applications not otherwise indicated, provide G180 hot-dip galvanized 
fasteners. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Stain prime coat, including both faces and edges.  Cut to required lengths and prime 
ends.  Comply with requirements in Division 9 Section "Exterior Painting." 

3.2 INSTALLATION, GENERAL 

A. Install exterior finish carpentry level, plumb, true, and aligned with adjacent materials.  
Use concealed shims where necessary for alignment. 

1. Scribe and cut exterior finish carpentry to fit adjoining work.  Refinish and seal 
cuts as recommended by manufacturer. 
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3.3 STANDING AND RUNNING TRIM INSTALLATION 

A. Install flat grain lumber with rough sawn bark side exposed to weather. 

B. Install trim with minimum number of joints practical, using full-length pieces from 
maximum lengths of lumber available.  Do not use pieces less than 24 inches long 
except where necessary. 

1. Use scarf joints for end-to-end joints. 
2. Stagger end joints in adjacent and related members. 

C. Fit exterior joints to exclude water.  Cope at returns and miter at corners. 

3.4 PLYWOOD PANEL INSTALLATION 

A. Plywood Panels:  Install panels with edges over framing or blocking.  Nail at 6 inches 
o.c. at panel perimeter and 12 inches o.c. at intermediate supports unless 
manufacturer recommends closer spacing.  Leave 1/16-inch gap between adjacent 
panels and 1/8-inch gap at perimeter, openings, and horizontal joints unless otherwise 
recommended by panel manufacturer. 

1. Seal butt joints at inside and outside corners and at trim locations. 

END OF SECTION 06201 
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SECTION 07610 - SHEET METAL ROOFING

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 
 
1. Standing-seam metal roofing, custom fabricated. 
2. See Section 06201 Exterior Finish Carpentry for tongue and groove roof 

sheathing. 

1.3 SUBMITTALS 

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

B. Shop Drawings:  Show installation layout of sheet metal roofing, including plans, 
elevations, and keyed details.  Distinguish between shop- and field-assembled work. 

1. Include details for forming, joining, and securing sheet metal roofing, including 
pattern of seams, termination points, fixed points, edge conditions, special 
conditions, connections to adjoining work, and details of accessory items. 

C. Samples:  For each exposed product and for each finish specified. 

D. Coordination Drawings:  Roof plans drawn to scale with coordinated details for 
penetrations and roof-mounted items. 

E. Product test reports. 

F. Maintenance data. 

G. Warranties:  Sample of special warranties. 

1.4 QUALITY ASSURANCE 

A. Sheet Metal Roofing Standard:  Comply with SMACNA's "Architectural Sheet Metal 
Manual" unless more stringent requirements are specified or shown on Drawings. 
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B. Preinstallation Conference:  Conduct conference at Project site, with Contractor, 
Owner’s representative and Architect/Engineer.  

1.5 WARRANTY 

A. Special Warranty:  Warranty form in which Installer agrees to repair or replace 
components of sheet metal roofing that fail in materials or workmanship within two 
years from date of Substantial Completion. 

B. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace sheet metal roofing that shows evidence of 
deterioration of factory-applied finishes within 20 years from date of Substantial 
Completion. 

PART 2 - PRODUCTS 

2.1 ROOFING SHEET METALS 

A. General:  Protect mechanical and other finishes on exposed surfaces from damage by 
applying a strippable, temporary protective film before shipping. 

B. Metallic-Coated Steel Sheet:  Restricted flatness steel sheet, metallic coated by the 
hot-dip process and prepainted by the coil-coating process to comply with 
ASTM A 755/A 755M. 

1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 coating 
designation; structural quality. 

2. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZ50 
coating designation, Grade 40; structural quality. 

3. Thickness:  Nominal 0.028 inch unless otherwise indicated. 

a. Batten Caps:  Nominal 0.028 inch thick. 

4. Surface:  Embossed. 
5. Factory Prime Coating:  Where painting after installation is indicated, pretreat 

with white or light-colored, factory-applied, baked-on epoxy primer coat; minimum 
dry film thickness of 0.2 mil. 

6. Exposed Coil-Coated Finish: 
 
a. Siliconized Polyester:  Epoxy primer and silicone-modified, polyester-

enamel topcoat. 

7. Color:  As selected by Architect from manufacturer's full range. 

C. Copper Sheet:  ASTM B 370, cold-rolled copper sheet, H00 temper, unless otherwise 
indicated. 

1. Batten Caps:  20 oz./sq. ft.. 
2. Non-Patinated Exposed Finish:  Mill. 
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3. Pre-Patinated Copper-Sheet Finish: , pre-patinated according to ASTM B 882. 

2.2 UNDERLAYMENT MATERIALS 

A. Slip Sheet:  Building paper, 3-lb/100 sq. ft. minimum, rosin sized. 

B. Provide ice guard and water shield from eaves to 24” min. as indicated on drawings 
and at valleys.  

2.3 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, solder, welding rods, protective 
coatings, separators, sealants, and other miscellaneous items as required for a 
complete roofing system and as recommended by primary sheet metal manufacturer 
unless otherwise indicated. 

B. Snap-On Seams:  Provide snap-on seams integrated with panel-edge profile as 
recommended by portable roll-forming equipment manufacturer to produce sheet metal 
roofing assemblies that comply with UL 580 for wind-uplift resistance classification 
specified in "Quality Assurance" Article. 

C. Fasteners:  Wood screws, annular-threaded nails, self-tapping screws, self-locking 
rivets and bolts, and other suitable fasteners designed to withstand design loads. 

1. General: 

a. Exposed Fasteners:  Heads matching color of sheet metal roofing using 
plastic caps or factory-applied coating. 

b. Fasteners for Flashing and Trim:  Blind fasteners or self-drilling screws, 
gasketed, with hex-washer head. 

c. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable 
for metal being fastened. 

2. Fasteners for Zinc-Coated Steel Sheet:  Hot-dip galvanized steel according to 
ASTM A 153/A 153M, ASTM F 2329. 

D. Solder: 

1. For Zinc-Coated (Galvanized) Steel:  ASTM B 32, Grade Sn50, 50 percent tin 
and 50 percent lead or Grade Sn60, 60 percent tin and 40 percent lead. 

E. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 
sealant tape with release-paper backing.  Provide permanently elastic, nonsag, 
nontoxic, nonstaining tape 1/2 inch wide and 1/8 inch thick. 

F. Elastomeric Sealant:  ASTM C 920, elastomeric polymer sealant; low modulus; of type, 
grade, class, and use classifications required to seal joints in sheet metal roofing and 
remain watertight. 

Rolling Hills Accessibility  SHEET METAL ROOFING  
OHM Project No. 0119-09-0011 07610 - 3 



 

G. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; 
polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited 
movement. 

H. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.4 ACCESSORIES 

A. Sheet Metal Accessories:  Provide components required for a complete sheet metal 
roofing assembly including trim, copings, fasciae, corner units, clips, flashings, 
sealants, gaskets, fillers, metal closures, closure strips, and similar items.  Match 
material and finish of sheet metal roofing unless otherwise indicated. 

1. Provide accessories as recommended by portable roll-forming equipment 
manufacturer to produce sheet metal roofing assemblies that comply with UL 580 
for wind-uplift resistance classification specified in "Quality Assurance" Article. 

2. Cleats:  For mechanically seaming into joints. 

3. Clips:  Minimum 0.062-inch-thick, stainless-steel panel clips designed to 
withstand negative-load requirements. 

4. Closure Strips:  Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin 
foam or closed-cell laminated polyethylene; minimum 1-inch- thick, flexible-
closure strips; cut or premolded to match sheet metal roofing profile.  Provide 
closure strips where indicated or necessary to ensure weathertight construction. 

5. Flashing and Trim:  Formed from same material and finish as sheet metal 
roofing, minimum thickness matching the sheet metal roofing. 

B. Clear Polycarbonate Snow Guards as manufactured by SnoJax, Snow-Guards for 
Roofs, Inc, or equivalent – install per manufacturer’s requirements.  

2.5 FABRICATION 

A. General:  Custom fabricate sheet metal roofing to comply with details shown and 
recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to the 
design, dimensions (panel width and seam height), geometry, metal thickness, and 
other characteristics of installation indicated.  Fabricate sheet metal roofing and 
accessories at the shop to greatest extent possible. 
 
1. Standing-Seam Roofing:  Form standing-seam panels with finished seam height 

of 1-1/2 inches. 

B. General:  Fabricate roll-formed sheet metal roofing panels with UL-certified, portable 
roll-forming equipment capable of producing roofing panels for sheet metal roofing 
assemblies that comply with UL 580 for wind-uplift resistance classification specified in 
"Quality Assurance" Article.  Fabricate roll-formed sheet metal according to equipment 
manufacturer's written instructions and to comply with details shown. 
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C. Form exposed sheet metal work to fit substrates without excessive oil canning, 
buckling, and tool marks; true to line and levels indicated; and with exposed edges 
folded back to form hems. 

1. Form and fabricate sheets, seams, strips, cleats, valleys, ridges, edge 
treatments, integral flashings, and other components of metal roofing to profiles, 
patterns, and drainage arrangements shown on Drawings and as required for 
leakproof construction. 

D. Metal Protection:  Where dissimilar metals will contact each other, protect against 
galvanic action by painting contact surfaces with bituminous coating, by applying self-
adhering sheet underlayment to each contact surface, or by other permanent 
separation as recommended by fabricator of sheet metal roofing or manufacturers of 
the metals in contact. 

E. Sheet Metal Accessories:  Custom fabricate flashings and trim to comply with 
recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to 
design, dimensions, metal, and other characteristics of item indicated.  Obtain field 
measurements for accurate fit before shop fabrication. 

PART 3 - EXECUTION 

3.1 EXAMINATION AND PREPARATION 

A. Examine solid roof sheathing to verify that sheathing joints are supported by framing or 
blocking and that tops of fasteners are flush with surface. 

3.2 UNDERLAYMENT INSTALLATION 

A. Apply slip sheet before installing sheet metal roofing. 

3.3 INSTALLATION, GENERAL 

A. General:  Anchor sheet metal roofing and other components of the Work securely in 
place, with provisions for thermal and structural movement.  Install fasteners, solder, 
welding rods, protective coatings, separators, sealants, and other miscellaneous items 
as required for a complete roofing system and as recommended by fabricator for sheet 
metal roofing. 

1. Field cutting of sheet metal roofing by torch is not permitted. 
2. Provide metal closures at peaks rake edges eaves and each side of ridge caps. 
3. Flash and seal sheet metal roofing with closure strips at eaves, rakes, and 

perimeter of all openings.  Fasten with self-tapping screws. 
4. Locate and space fastenings in uniform vertical and horizontal alignment.  Predrill 

panels for fasteners. 
5. Install ridge caps as sheet metal roofing work proceeds. 
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6. Locate roofing splices over, but not attached to, structural supports.  Stagger 
roofing splices and end laps to avoid a four-panel lap splice condition. 

7. Install sealant tape where indicated. 
8. Lap metal flashing over sheet metal roofing to allow moisture to run over and off 

the material. 

B. Thermal Movement.  Rigidly fasten metal roof panels to structure at only one location 
for each panel.  Allow remainder of panel to move freely for thermal expansion and 
contraction. 

C. Fasteners:  Use fasteners of sizes that will penetrate metal decking not less than 
recommended by fastener manufacturer to achieve maximum pull-out resistance. 

D. Metal Protection:  Where dissimilar metals will contact each other or corrosive 
substrates, protect against galvanic action by painting contact surfaces with bituminous 
coating, by applying self-adhering sheet underlayment to each contact surface, or by 
other permanent separation as recommended by SMACNA. 

E. Conceal fasteners and expansion provisions where possible in exposed work and 
locate to minimize possibility of leakage.  Cover and seal fasteners and anchors as 
required for a tight installation. 

3.4 CUSTOM-FABRICATED SHEET METAL ROOFING INSTALLATION 

A. Fabricate and install work with lines and corners of exposed units true and accurate.  
Form exposed faces flat and free of buckles, excessive waves, and avoidable tool 
marks, considering temper and reflectivity of metal.  Provide uniform, neat seams with 
minimum exposure of solder, welds, and sealant.  Fold back sheet metal to form a hem 
on concealed side of exposed edges unless otherwise indicated. 

B. Seal joints as shown and as required for watertight construction.  For roofing with 3:12 
slopes or less, use cleats at transverse seams.  Prepare joints and apply sealants to 
comply with requirements in Division 7 Section "Joint Sealants." 

C. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  Pre-
tin edges of sheets to be soldered to a width of 1-1/2 inches, except reduce pre-tinning 
where pre-tinned surface would show in completed Work. 

D. Rivets:  Rivet joints in uncoated aluminum where indicated and where necessary for 
strength. 

E. Standing-Seam Roofing:  Attach standing-seam metal panels to substrate with cleats, 
double fastened at 12 inches o.c.  Install panels reaching from eave to ridge before 
moving to adjacent panels.  Before panels are interlocked, apply continuous bead of 
sealant to top of flange of lower panel.  Lock standing seams by folding over twice so 
cleat and panel edges are completely engaged. 
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3.5 ACCESSORY INSTALLATION 

A. General:  Install accessories with positive anchorage to building and weathertight 
mounting and provide for thermal expansion.  Coordinate installation with flashings and 
other components. 

1. Install components required for a complete sheet metal roofing assembly 
including trim, copings, seam covers, flashings, sealants, gaskets, fillers, metal 
closures, closure strips, and similar items. 

B. Flashing and Trim:  Comply with performance requirements, manufacturer's written 
installation instructions, and SMACNA's "Architectural Sheet Metal Manual."  Provide 
concealed fasteners where possible, and set units true to line and level as indicated.  
Install work with laps, joints, and seams that will be permanently watertight and 
weather resistant. 

3.6 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 
weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder and sealants. 

C. Remove temporary protective coverings and strippable films as sheet metal roofing is 
installed unless otherwise indicated in manufacturer's written installation instructions. 

END OF SECTION 07610 
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SECTION 07920 - JOINT SEALANTS

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
 
1. Urethane joint sealants. 
2. Latex joint sealants. 

1.2 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples:  For each kind and color of joint sealant required. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside 
the weatherproofing system that comply with the following limits for VOC content when 
calculated according to 40 CFR 59, Part 59, Subpart D (EPA Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements 
indicated for each liquid-applied joint sealant specified, including those referencing 
ASTM C 920 classifications for type, grade, class, and uses related to exposure and 
joint substrates. 

1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for 
joints that will be continuously immersed in liquids, provide products that have 
undergone testing according to ASTM C 1247.  Liquid used for testing sealants is 
deionized water, unless otherwise indicated. 

C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining 
to porous substrates, provide products that have undergone testing according to 
ASTM C 1248 and have not stained porous joint substrates indicated for Project. 

D. Suitability for Contact with Food:  Where sealants are indicated for joints that will come 
in repeated contact with food, provide products that comply with 21 CFR 177.2600. 
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2.2 URETHANE JOINT SEALANTS 

A. Urethane Joint Sealant US 1:  ASTM C 920. 
1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following  

a. BASF Building Systems. 
b. Bostik, Inc. 
c. Lymtal, International, Inc. 
d. May National Associates, Inc. 
e. Pacific Polymers International, Inc. 
f. Pecora Corporation. 
g. Polymeric Systems, Inc. 
h. Schnee-Morehead, Inc. 
i. Sika Corporation; Construction Products Division. 
j. Tremco Incorporated. 

2. Type:  Single component (S).  
3. Grade:  nonsag (NS). 
4. Uses Related to Exposure:  Traffic (T). 

2.3 LATEX JOINT SEALANTS 

A. Latex Joint Sealant LS-1:  Acrylic latex or siliconized acrylic latex, ASTM C 834, 
Type OP, Grade NF. 
1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following  

a. BASF Building Systems. 
b. Bostik, Inc. 
c. May National Associates, Inc. 
d. Pecora Corporation. 
e. Schnee-Morehead, Inc. 
f. Tremco Incorporated. 

2.4 JOINT SEALANT BACKING 

A. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a 
surface skin) and of size and density to control sealant depth and otherwise contribute 
to producing optimum sealant performance. 

B. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 
manufacturer. 
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2.5 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for 
adhesion of sealant to joint substrates indicated, as determined from preconstruction 
joint-sealant-substrate tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of 
sealants and sealant backing materials. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and 
surfaces adjacent to joints. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants 
to comply with joint-sealant manufacturer's written instructions. 

1. Remove laitance and form-release agents from concrete. 
2. Clean nonporous joint substrate surfaces with chemical cleaners or other means 

that do not stain, harm substrates, or leave residues capable of interfering with 
adhesion of joint sealants. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant 
manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior 
experience.  Apply primer to comply with joint-sealant manufacturer's written 
instructions.  Confine primers to areas of joint-sealant bond; do not allow spillage or 
migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or 
primer with adjoining surfaces that otherwise would be permanently stained or 
damaged by such contact or by cleaning methods required to remove sealant smears.  
Remove tape immediately after tooling without disturbing joint seal. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use 
of joint sealants as applicable to materials, applications, and conditions indicated. 

B. Install sealant backings of kind indicated to support sealants during application and at 
position required to produce cross-sectional shapes and depths of installed sealants 
relative to joint widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant 

application and replace them with dry materials. 
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C. Install bond-breaker tape behind sealants where sealant backings are not used 
between sealants and backs of joints. 

D. Install sealants using proven techniques that comply with the following and at the same 
time backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 

E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning 
or curing begins, tool sealants according to requirements specified in subparagraphs 
below to form smooth, uniform beads of configuration indicated; to eliminate air 
pockets; and to ensure contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that 

do not discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise 

indicated. 

3.3 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows: 

1. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant 
Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail 
Procedure, in ASTM C 1521. 

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure 
from testing or noncompliance with other indicated requirements will be considered 
satisfactory.  Remove sealants that fail to adhere to joint substrates during testing or to 
comply with other requirements.  Retest failed applications until test results prove 
sealants comply with indicated requirements. 

3.4 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces JS-1. 

1. Joint Locations: 
 
a. Isolation and contraction joints in cast-in-place concrete slabs. 
b. Other joints as indicated. 
 

2. Joint Sealant:  Urethane. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of 

colors. 
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B. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic 
surfaces JS-2. 

1. Joint Locations: 

a. Joints on exposed exterior surfaces as indicated. 
b. Other joints as indicated. 

2. Joint Sealant:  Latex. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of 

colors. 

END OF SECTION 07920 
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SECTION 09911 - EXTERIOR PAINTING

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes surface preparation and the application of paint systems on exterior 
substrates. the following exterior substrates: 
 
1. Steel. 
2. Galvanized metal. 
3. Wood. 

1.3 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:  Printout of current "MPI Approved Products List" for each product 
category specified in Part 2, with the proposed product highlighted. 

1.4 EXTRA MATERIAL 

A. Furnish extra materials, described below that are from the same product run, batch mix 
as materials applied and are packaged with protective covering for storage and 
identified with labels describing contents. 

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

a. If preliminary color selections are not approved, apply additional mockups 
of additional colors selected by Architect at no added cost to Owner. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with requirements, manufacturer’s offering products that may be 
incorporated into work nclude:  
1. Sherwin-Williams, Cleveland, Ohio 44101. 
2. PPG Industries, Pittsburge, Penn. 15222. 
3. Architects approved equivalent.  

B. Metal Primers:  as recommended by manufacturer to be compatible with intermediate 
and top coats. 

C. Exterior Finish Metal Paint and Exterior Wood Stain Finishes:   Comply with 
manufacturer’s instructions and “MPI Architectural Painting Specification Manual” 
applicable to substrates and paint/stain systems indicated. 

2.2 PAINT/STAIN, 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. 

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. Wood:  15 percent. 

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

D. Proceed with coating application only after unsatisfactory conditions have been 
corrected. 

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

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

B. 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 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. 

C. Steel Substrates: 

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

a. Prime Coat:  Primer, alkyd, quick dry, for metal. 
b. Intermediate Coat:  Alkyd, quick dry, matching topcoat. 
c. Topcoat:  Alkyd, quick dry, semi-gloss. 

D. Wood Substrates:  Including wood trim architectural woodwork wood-based panel 
products exposed joists. Insert description. 

1. Oil Based Wood Stain (match existing at pit toilets): 

a. Prime Coat:  Semi-transparent stain (natural cedar tint at tree house). 
b. Topcoat:  Semi-transparent stain (natural cedar tint at tree house). 

END OF SECTION 09911 
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