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A.	 Only place concrete when environmental conditions are satisfactory. Do not place 
concrete when conditions may adversely affect the placing, finishing or curing of 
concrete, or its strength. 

B.	 Do not place concrete when the ambient temperature is below 40 deg. F or when the 
concrete temperature exceeds 90 deg. F. Under certain circumstances, Engineer 
may accept the placement of concrete under the above conditions, provided the 
procedures and recommendations of ACI 305R, ACI 306R and ACI 306.1 are 
followed. 

1.7 SCHEDULING 

A.	 Notify Engineer and testing agency at least 48 hours in advance of placing concrete. 

B.	 Notify Engineer at completion of formwork and placement of reinforcing. 

C.	 Formwork placement and reinforcing placement shall be completed at least 24 hours 
in advance of placing concrete. 

PART 2 - PRODUCTS 

2.1 CONCRETE COMPONENTS 

A.	 Cement: Use American Portland Cement of standard manufacture, free from foreign 
matter and damp set. Unless otherwise permitted by the Engineer, conform to 
ASTM C 150, Type II for normal cement and Type III for high-early strength cement. 
Do not change brands or types of cement without prior approval of the Engineer. 
Use of air-entrained cement is prohibited. 

B.	 Aggregates: 

1.	 General: All aggregates are subject to the Engineer's review. Do not change 
source of aggregates without prior approval of the Engineer. Do not use frozen 
aggregates. 

2.	 Fine aggregate: Use natural sand conforming to ASTM C33; free of injurious 
amount of shale, alkali, organic matter, loam or other deleterious substances. 
Do not use manufactured sand without approval of the Engineer. 

3.	 Coarse aggregate: Use clean crushed stone or gravel conforming to ASTM 
C33, coarse aggregate gradation No. 67 (3/4" maximum). 

C.	 Fly Ash: Conform to ASTM C618, Type F. 

D.	 Water: Water for mixing and curing concrete shall be clean, fresh, free of oils, acids, 
alkali, organic materials or other deleterious substances. It shall be potable, meeting 
the requirements of ASTM C 94. 
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2.2 ADMIXTURES 

A.	 Air Entrainment: Conform to ASTM C260. 

B.	 Water Reducing Agent: Conform to ASTM C494, Type A water reducing admixtures. 

C.	 Accelerating Admixture: Conform to ASTM C494, Type C. 

D.	 Initial Set Retarder: Conform to ASTM C494. Set retarder shall be used whenever a 
monolithic pour exceeds 35 cubic yards in order to ensure sufficient delivery, 
placement, and vibration and compaction time. 

No other admixtures are permitted without prior approval by the Engineer. 

F.	 Adrnixtures shall be compatible with one another and with aggregates, cement, 
finishing materials, and other materials which may be affected thereby. Use of 
chemical admixtures manufactured by one company is recommended. 

G.	 The use of calcium chloride or any admixture which contains calcium chloride or 
other chloride based ingredients shall NOT be permitted. 

2.3 ACCESSORIES 

A.	 Vapor Barrier: Vapor barrier, where required or shown on the Drawings shall consist 
of fiberglass reinforced polyethylene, 12 mils thick, conforming to ASTM E-1745, 
such as Moistop Underslab or Moistop Plus. All joints shall be lapped a minimum of 
six (6) inches and taped with tape supplied by the vapor barrier manufacturer. 

B.	 Waterstops: Waterstops shall be either Wirestop by the Paul Murphy Plastics 
Company or Volclay Akwastop, as shown on the drawings. 

2.4 BONDING OF CONSTRUCTION JOINTS 

A.	 Water Retention Members and Basement Walls: Apply slush coat composed of one 
(1) part Anti-Hydro Liquid Waterproofing, three (3) parts water and sufficient Type 1 
Portland Cement to form a thick creamy mixture. 

B.	 Other Construction Joints: Use a brushed on neat cement paste immediately prior to 
concrete placement. Daraweld by W.R. Grace, Eucoweld by the Euclid Chemical 
Company, or approved equivalent, may be used. 

2.5 CONCRETE MIX 

A.	 General: Required average compression strength shall meet or exceed the design 
fc (indicated on Drawings) based on the standard deviation criteria set forth in ACI 
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318. Measure and mix all concrete ingredients in accordance with ACI 211.1 or ACI 
211.2. The cost of developing mix designs shall be paid for by the contractor. 

B.	 Contractor's testing laboratory shall develop concrete mix designs and test all 
materials and mixes for conformance with this Specification. 

C.	 Design Mix: Proportion mix to produce concrete to meet the following criteria: 

Required Compressive Strength 3000 psi 3500 psi 4000 psi 
(f'c) at 28 days. 

Cementitious Material Content per 5171bs. 5641bs. 611 Ibs. 
Cubic Yard of Concrete 

Maximum Water-Cement Ratio	 0.55 0.48 0.45 
(W/C) 

Air Entrainment 

Fly Ash	 25% Max. of 
Cementitious Material 

D.	 Slump: Slumps shall be determined by the mix design such that the required wlc 
ratio is not exceeded. A mid-range water reducing admixture will be required to meet 
the specified wlc ratios. The calculation of the wlc ratio shall include the moisture 
content of the aggregates. 

E.	 Adjust quantities of admixtures to account for common effects of different 
admixtures. For example, reduce air entraining admixture if set retarder used has air 
entraining properties. 

2.6 MIXING CONCRETE 

A.	 Transit-mix concrete in accordance with ASTM C94. 

B.	 Do not mix or agitate batches of greater volume than maximum capacities on the 
manufacturer's rating plate. 

C.	 Mix or agitate at drum speeds within rating plate tolerances, not exceeding the 
following limits. 

1.	 Mixing - 4 rpm to a maximum drum speed which will result in a peripheral 
velocity of the drum of 225 rpm at its largest diameter. 

2.	 Agitating - 2 rpm to 6 rpm. 

D.	 Continue mixing until a uniform concrete is produced, with a minimum of 100 
revolutions to the drum. The use of concrete which cannot be uniformly mixed in 15 
minutes or less, is prohibited. 
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E.	 When Type II cement is used, elapsed time between initial contact of the cement 
with water and the completed discharge of the batch at the Project site shall not 
exceed 1-1/2 hours or 300 revolutions of the drum, whichever comes first. Reduce 
the above limits when conditions result in quick-stiffening of the concrete. 

F.	 The amount of any water added at the site shall be documented and indicated on 
concrete test reports and recorded on the transit mix delivery slips together with the 
water content of the aggregates. 

PART 3 - EXECUTION 

3.1 GENERAL 

A.	 Unless otherwise specified, place all concrete in accordance with ACI 304. Do not 
place any concrete until the Engineer has reviewed the proposed mix, proposed 
construction sequence and method of placing. The Contractor shall notify the 
Engineer a minimum of 24 hours in advance of all concrete placing operations. 

B.	 Place concrete on clean new reinforcing steel which is free from defects, loose rust 
scale, or coatings that will reduce bond. 

C.	 Concrete Slump: As indicated on the approved concrete mix designs. 

D.	 Concrete for footings shall be placed on compacted fill or prepared subgrade. 

3.2 PREPARATORY WORK 

A.	 Remove all wood and wood scraps, sawdust, hardened concrete, construction 
debris, ice, snow, and other foreign materials from and between forms and from 
other areas in which concrete will be placed. 

B.	 Remove water from forms and excavations and divert flows of water to avoid 
washing over, under or through freshly deposited concrete. 

C.	 Earth foundations to receive concrete shall be clean, undisturbed surfaces, free from 
frost, snow, ice, mud, debris and standing or running water. 

D.	 Rock foundations shall be approximately level and sufficiently rough for satisfactory 
bond with the concrete. Clean out faults and seams and clean rock surfaces of 
objectionable coatings and materials which may reduce bonding of the concrete to 
the rock. 

E.	 During cold weather, provide an equivalent of 4 feet of earth over and adjacent to all 
footings to keep soil from freezing beneath footing bottoms. 

F.	 Thoroughly clean all areas to receive concrete to ensure proper placement and 
bonding of concrete. 
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G.	 Prepare adjacent previously placed concrete as set forth in paragraph 3.3. 

H.	 At locations where new concrete is dowelled to existing work, drill holes in existing 
concrete, insert adhesive and steel dowels, as shown on the Drawings. 

I.	 Thoroughly clean concrete transporting and handling equipment. Prepare runways 
for wheeled equipment. Wheeled equipment shall not run upon, nor shall runways or 
supports bear upon, reinforcing steel or fresh concrete. 

J.	 Verify that environmental conditions are and will remain satisfactory throughout the 
period when concrete will be placed, finished, and cured. 

K.	 Verify all scheduling to ensure that the concrete will be placed continuously, without 
delay or interruption. 

L.	 Verify that all tests and inspections have been performed and that the Engineer has 
accepted the results. 

M.	 Cleaning Equipment: Remove hardened concrete and foreign materials from 
conveying equipment. 

N.	 Installation of Materials: Prior to placing concrete install formwork, reinforcing, 
preformed joint fillers, and waterstops. Allow sufficient time between erection of 
forms and placing of concrete for other trades to install and test their work. Before 
placing concrete floors on grade, all piping and other utilities under slabs shall have 
been inspected and tested and all excavations backfilled and properly compacted. 

O.	 Embedded Items: 

1.	 Miscellaneous items: Accurately place and secure against displacement all 
steel, pipe sleeves, inserts, anchors, blocking, nailer strips and other items as 
shown, specified or required. Coordinate the installation of anchors, inserts and 
sleeves for electrical, mechanical plumbing, heating, ventilating and air 
conditioning work with the respective trades. Fill voids in sleeve and inserts 
temporarily with readily removable material. 

2.	 Conduits embedded in concrete shall comply with Chapter 6, Section 6.3 of ACI 
318. Review proposed conduit installations with the Engineer prior to 
performing the work. 

P.	 Openings in Slabs: Provide openings and depressions in slabs to the sizes and at 
the locations shown on the Drawings or as required. Where pipes, conduits, or other 
work pass through openings, fill annular spaces with a silicone sealant unless a 
mechanical seal or firestopping is indicated on the Drawings or required. 

Q.	 Dampen forms and grade prior to placing concrete. 

CONSTRUCTION JOINTS 
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A.	 General: Locate construction joints where indicated on Drawings. Locate vertical 
construction joints in walls where indicated on Drawings. Locate horizontal joints in 
walls and columns at the underside of slabs and beams unless noted otherwise. 
Alternative jointing layouts subject to Engineer's acceptance. 

B.	 Bulkheads: Should the placing of concrete be interrupted for more than 80 minutes, 
provide temporary vertical bulkheads at the point of maximum moment or minimum 
shear. At the end of each day's operation, provide plumb bulkheads for joints, at 
right angles to the plane of stress, located at points of maximum moment or 
minimum shear. Provide shear bars and keys in beams and slabs, as shown on the 
Drawings or directed by Engineer. 

C.	 Foundation Slabs and Slabs on Grade: Reinforcing steel shall be continuous 
through construction joints and adequately supported above the subgrade at all 
times. 

D.	 Shear keys: Provide shear keys in all construction joints unless indicated otherwise. 
Unless shown otherwise on the Drawings, keyways shall be at least 2-inches deep 
and 1/3 the thickness of the member, and shall be located in the center of the 
member. Shear keys shall be constructed by inclusion of tapered form stock in wet 
concrete. Cutting in keyways by hand or removing key form before final concrete set 
shall not be permitted. 

E.	 Bonding of Construction Joints: Before depositing new concrete against previously 
placed concrete which has set, clean surfaces of the set concrete, remove laitance, 
foreign matter and loose particles, and thoroughly retighten the forms against the 
previously placed concrete. Lightly wet the contact surface of the concrete and apply 
slush coat, or use chemical bonding agent. Concrete shall be placed before the 
slush coat dries. Follow chemical bonding agent manufacturer==s instructions to 
avoid the creation of a bond breaker. 

WEATHER CONDITIONS 

A.	 Hot Weather: When air temperature exceeds 90 deg. F, concreting shall be 
performed in accordance with the recommendations of ACI 305R. 

B.	 Cold Weather: When air temperature is below 40 deg. F, concreting shall conform to 
all of the requirements of ACI 306.1 and in accordance with the recommendations of 
ACI 306R, except as modified by the requirements of these Specifications and as 
indicated below: 

1.	 Section 1.5.1 - Submittals are to be made to the Engineer. 
2.	 Section 2.3.2.2 - Temperature shall be measured at intervals not less than twice 

in a 24-hour period, twelve hours apart. 
3.	 Section 2.3.4.6 - See Division 031000 and Division 033700 of the Specifications 

for concrete strength requirements prior to formwork removal. 
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4. Concrete shall not be placed on frozen subgrade. Fresh concrete shall be 
protected from exposure to carbon dioxide from "salamanders" and other carbon 
dioxide producing heaters. 

PLACING CONCRETE 

A.	 Consistency and Quality of Concrete: Mix, transport and place concrete so as to 
maintain proper consistency, to avoid segregation, and to ensure placement in final 
position before initial set takes place. Re-tempering of concrete is prohibited. 
Control the rate of placement so that the concrete remains plastic and flows readily 
into spaces between the reinforcing bars, and can be worked into corners and 
around inserts without forming voids. 

B.	 Conveying: 

1.	 General: Handle concrete from the mixer to the place of final deposit as rapidly 
as practicable and in a manner which will assure that the specified quality of the 
concrete is obtained. 

2.	 Equipment: Provide conveying equipment of proper size and design to ensure a 
continuous flow of concrete to the delivery end. Conveying equipment will be 
subject to the Engineer's review. Do not use aluminum. 

c.	 Depositing: 

1.	 General: Do not deposit concrete which has partially hardened or has been 
contaminated by foreign matter. 

2.	 Segregation: To avoid segregation, deposit concrete as near as possible to its 
final position. Do not subject concrete to any procedure which will cause 
segregation. Do not drop concrete more than three (3) feet; use elephant trunks 
where required to limit drop. 

3.	 Placing: All concrete shall be placed in accordance with ACI 304. Deposit 
concrete continuously in layers of such thickness that no concrete will be 
deposited on concrete which has hardened sufficiently to cause seams or 
planes of weakness. Between construction joints place concret.e in a continuous 
operation so that concrete is plastic at all times and flows readily into spaces 
between reinforcement. Under no circumstances shall concrete be placed over 
standing water, mud, ice, snow, or frozen material. The horizontal distribution of 
concrete by spading or vibration is prohibited. 

4.	 Consolidation: Immediately after placing, thoroughly consolidate all concrete by 
internal vibrators, supplemented by hand spading and rodding in accordance 
with ACI 309. Provide mechanical vibrations with a minimum frequency of 8000 
vibrations per minute when submerged in concrete. Use of external form 
vibrators or tapping forms is not permitted. Apply vibrators at uniformly spaced 
points not further apart than the visible effectiveness of the machine. Vibrate 
concrete sufficiently to produce satisfactory consolidation without causing 
objectionable segregation. It is prohibited to use vibrators to transport concrete 
in the forms. 
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5.	 Placing concrete over footings or foundations: Do not pour walls, piers, or 
columns over previously constructed footings or foundations until footings or 
foundations have cured three (3) days or until concrete test cylinders have 
achieved fifty (50) percent of design strength. 

6.	 Allow a minimum of 24 hours between adjacent pours when casting foundation 
slabs or walls. 

PATCHING AND REPAIR OF CONCRETE 

General: As soon as forms are removed, patch and repair tie holes and other 
surface defects. 

If correction of surface defects is required, submit to Engineer measures and 
methods proposed. 

On all exposed concrete walls, the intent of the Specifications is to provide walls 
which are finished smooth, aesthetically pleasing, uniform in color and appearance 
and free from depressions, sags, air holes, trowel marks, bumps, projections and 
other surface imperfections. Should Engineer determine that this intent has not been 
met, Contractor shall perform all repairs, replacements and corrective work which 
may be required to attain a finish acceptable to Engineer, including grinding or 
painting, if necessary. 

Preparation: Do not perform any patching until all honeycomb and laitance have 
been cut out to solid concrete. If chipping is necessary, chip areas to be patched to 
a depth of at least 1 inch, with edges regular and perpendicular to the surface, or 
slightly undercut. Thoroughly wet the prepared areas, including the area 6-inch all 
around each prepared area, just before applying the patching mortar. 

Mortar: Mortar for patching shall be of the same materials and proportions used for 
the concrete, except that the coarse aggregate shall be omitted and a sufficient 
amount of white cement shall be substituted for the grey cement in order to produce 
a patch whose color matches the color of the surrounding surfaces. Mortar shall not 
be thicker than one (1) part cement to three (3) parts sand. Keep mixing water to a 
minimum. Re-temper mortar, without addition of water, by occasional mixing to 
prevent setting. Using mortar which has begun to set or is more than one (1) hour 
old is not permitted. 

Application of Mortar: Thoroughly compact mortar into place and screed to leave the 
patch slightly higher than the adjacent surface. Leave undisturbed for one to two 
hours to permit initial shrinkage before being finally finished to match adjoining work. 
Patches exceeding 1-inch in depth shall be -filled to within 1-inch of the surface and, 
after sufficient time has elapsed for shrinkage, final patching shall proceed. Keep all 
patches wet for at least five (5) days. 

Tie Holes: Except where surfaces will be epoxy coated, solidly fill all holes left by 
bolts or ties with mortar. Holes passing entirely through the wall shall be filled from 
the inside face with a device that will force mortar through to the outside face, using 
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a stop held at the outside face to ensure complete filling. Holes not passing entirely 
through walls shall be packed full. Strike off excess mortar flush with a cloth. 

3.7 GROUTING 

A.	 Pre-Mixed Grout: Mix in accordance with manufacturer's recommendations. 

B.	 Placing: CI.ean all dirt, oil, grease, loose material and concrete laitance from 
surfaces to be grouted. Place grout free of air pockets thoroughly compacted and 
completely filling the space to be grouted. 

C.	 Machinery and Equipment Base Grouting: Add course aggregate having a maximum 
size of 1/4-inch of non-shrink grout. Formulate and install in accordance with 
accepted manufacturer's instructions. 

END OF SECTION 
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SECTION 033460
 

CONCRETE FINISHING
 

PART 1 -	 GENERAL 

1.1 DESCRIPTION OF WORK 

A.	 Provide all labor, materials and equipment necessary to finish concrete work shown 
on the Drawings, as specified herein or reasonably inferable from either or both. 

B.	 Include the provision for the application of sealers or hardeners as indicated on the 
Drawings or Specifications or inferred by either. 

1.2 RELATED DOCUMENTS 

A.	 Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other Division 01 specification sections, apply to work of this Section. 

B.	 All related specification sections shall be used in conjunction with this Section. 

1.3 REFERENCES, STANDARDS, CODES, REGULATIONS 

A.	 Refer to the latest editions of the following, unless otherwise specified herein:
 

ACI301 Structural Concrete for Buildings
 

ACI302 Guide to Concrete Floor and Slab Construction
 

All applicable State and local codes and regulations
 

B.	 Where one or more of the references cited conflict, the more stringent shall govern. 

1.4 QUALITY ASSURANCE 

A.	 Use only thoroughly trained and experienced ACI Certified concrete finishers. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A.	 Deliver, store, protect and handle products under provisions of Division 1 
specification sections. 

B.	 Deliver materials in manufacturer's packaging including application instructions 
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A.	 Refer to Section 033000 - Cast-in-Place Concrete. 

2.2 COMPOUNDS - HARDENERS AND SEALERS 

A.	 "Surfhard" by the Euclid Chemical Company. 

B.	 "Armortop" by the Anti Hydro Company. 

c.	 "Lapidolith" by A.H. Harris and Sons, Inc. 

D.	 No substitutions permitted. 

PART 3 - EXECUTION 

3.1 GENERAL 

A.	 Carefully provide slab depressions where required. 

B.	 Deposit concrete and bring to approximate final grade. Bring surface to required 
grade using a straight edge. 

c.	 Surfaces shall be brought to accurate lines and levels to receive subsequent 
finishes. 

D.	 Where floor drains or gutters are indicated and where floor slopes are required, slope 
slabs uniformly to provide an even fall for drainage. 

E.	 Float and trowel the concrete after it has sufficiently set so water and excess fine 
material is not brought to the surface. 

F.	 Do not sprinkle dry cement or mixture of dry cement and sand on the surface to 
absorb moisture. 

G.	 Tamp, where necessary, to achieve proper condition. 

H.	 Refer to Section 033700 - Concrete Curing and Protection, for protection of slabs 
and subsequent curing requirements. Proceed with curing immediately after 
finishing. 
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3.2 FINISHING FORMED SURFACES 

A.	 Finishing formed concrete surfaces includes all concrete surfaces in contact with 
formwork and any other concrete surface not considered a slab. 

B.	 Patching Tie Holes and Small Voids: Patch all voids and tie holes using a sand and 
cement paste mixed with Acryl 60, or equivalent, in accordance with the 
manufacturer's instructions. 

C.	 Below Grade Areas in Contact with Fill: 

1.	 Provide a rough-form finish. Patch tie holes and defects. Chip or rub off fins 
exceeding 2" in height. Leave surfaces with the texture imparted by the forms. 

D.	 Areas Exposed to View after Construction (Includes retaining walls and the top 6 to 
12 inches of frost walls): 

1.	 Provide a smooth-form finish. Patch tie holes and defects. Chip or rub off fins 
exceeding 1/8" in height. 

2.	 Produce finish on newly hardened concrete no later than the day following 
formwork removal. 

3.	 Wet the surface and rub it with a carborundum brick until uniform color and 
texture are produced. Use no cement grout other than cement paste drawn 
from the concrete itself by the rubbing process. 

3.3 FINISHING UNFORMED SURFACES 

A.	 Concrete Finish for Walks, Ramps, Stairs, Areas to Receive Fill Concrete and 
Outside, Paving: 

1.	 Provide a broom finish. Immediately after floating the concrete, provide a 
coarse transverse scored finish by drawing a course concrete finishing broom 
across the surface. 

2.	 Provide a Class "AX" tolerance. 

B.	 All Other Concrete Slab Surfaces: 

1.	 Provide a steel troweled finish free of trowel marks and other imperfections. 
2.	 Perform a second troweling by hand until a ringing sound is produced as the 

floor is troweled. 
3.	 Provide a Class "AX" tolerance. 

C.	 Measure floor finish tolerances within 72 hours after slab finishing and before 
removal of supporting formwork or shoring. 
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SURFACE TREATMENT 

A.	 All concrete slabs, including stairs and ramps, not scheduled to receive tile or carpet, 
shall have applied a liquid hardener and sealer in accordance with manufacturer's 
instructions. 

END OF SECTION 
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SECTION 089000 

LOUVERS AND VENTS 

PART 1 - GENERAL 

1.1 GENERAL REQUIREMENTS 

A.	 Attention is directed to the Contract and General conditions and all Sections within Division 1 ­
GENERAL REQUIREMENTS, which are hereby made a part of this Section of the Speci"fications. 

B.	 Examine all other Sections of the Specifications for requirements that affect work of this Section 
whether or not such work is specifically mentioned in this Section. 

C.	 Coordinate work with that of all other trades affecting, or affected by work of this Section. Coop­
erate with such trades to assure the steady progress of all work under the Contract. 

1.2 SUMMARY 

A.	 This Section includes the following: 

1.	 Fixed, extruded-alun1inum storm class high-performance, exterior louvers. 

B.	 Related Sections include the following: 

1.	 Section 079200 - JOINT SEALANTS, for sealant at exterior perimeter of louver frame. 
2.	 Mechanical systems to be connected to louvers, and modification of blank-off panels: Sec­

tion 230000- HEATING, VENTILATING AND AIR CONDITIONING. 

1.3 DEFINITIONS 

A.	 Louver Terminology: De"finitions of terms for metal louvers contained in AMCA 501 apply to this 
Section unless otherwise defined in this Section or in referenced standards. 

B.	 Drainable-Blade Louver: Louver with blades having gutters that collect water and drain it to 
channels in jambs and mullions, which carry it to bottom of unit and away from opening. 

1.4 PERFORMANCE REQUIREMENTS 

A.	 Structural Performance: Provide louvers capable of withstanding the effects of gravity loads and 
the following loads and stresses within limits and under conditions indicated without permanent 
deformation of louver components, noise or metal fatigue caused by louver blade rattle or flutter, 
or permanent damage to fasteners and anchors. Wind pressures shall be considered to act on 
vertical projection of louvers. 

1.	 Wind Loads: Determine loads based on pressures as indicated on Drawings. 

LOUVERS AND VENTS 
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B.	 Seismic Performance: Provide louvers capable of withstanding the effects of earthquake motions 
determined according to seismic criteria indicated on the Drawings 

C.	 Thermal Movements: Provide louvers that allow for thermal movements resulting from the follow­
ing maximum change (range) in ambient and surface temperatures by preventing buckling, open­
ing of joints, overstressing of components, failure of connections, and other detrimental effects. 
Base engineering calculation on surface temperatures of materials due to both solar heat gain 
and nighttin1e-sky heat loss. 

1.	 Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), ma­
terial surfaces. 

D.	 Air-Performance, Water-Penetration, Air-Leakage, and Wind-Driven Rain Ratings: Provide lou­
vers complying with performance requirements indicated, as demonstrated by testing manufac­
turer's stock units identical to those provided, except for length and width according to 
AMCA 500-L. 

E.	 Airborne Sound Transmission Loss: Provide acoustical louvers complying with airborne sound 
transmission loss ratings indicated, as demonstrated by testing manufacturer's stock units identi­
cal to those specified, except for length and width according to ASTM E 90. 

1.5 SU BM ITTALS 

A.	 General: Refer to Division 01 for submittal provisions and procedures. 

B.	 Product Data: For each type of product indicated. For louvers specified to bear AMCA seal, in­
clude printed catalog pages showing speci'fied models with appropriate AMCA Certified Ratings 
Seals. 

c.	 Shop Drawings: For louvers and accessories. Include plans, elevations, sections, details, and 
attachments to other Work. Show blade profiles, angles, and spacing. 

1.	 For installed louvers and vents indicated to comply with design loads, include structural 
analysis data signed and sealed by the qualified professional engineer responsible for their 
preparation. 

D.	 Samples for Initial Selection: For units with factory-applied color finishes. 

E.	 Samples for Verification: 

1.	 For each type of metal finish required. 
2.	 Louver Corner Fabrication: 12-by-12-inch- (300-by-300-mm-) long, full-size louver corner in­

cluding full-size sections of extrusions with factory-applied color finish, and subsill flashing. 

F.	 Qualification Data: For professional engineer. 

G.	 Product Test Reports: Based on evaluation of comprehensive tests performed by a qualified test­
ing agency or by manufacturer and witnessed by a qualified testing agency, for each type of lou­
ver. 
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1.6 QUALITY ASSURANCE 

A.	 Source Limitations: Obtain louvers and vents through one source from a single manufacturer 
where indicated to be of same type, design, or factory-applied color finish. 

B.	 Welding: Qualify procedures and personnel according to the following: 

1.	 AWS D1.2, "Structural Welding Code--Aluminum." 
2.	 AWS D1.3, "Structural Welding Code--Sheet SteeL" 

C.	 SMACNA Standard: Comply with recommendations in SMACNA's "Architectural Sheet Metal 
Manual" for fabrication, construction details, and installation procedures. 

D.	 UL and NEMA Compliance: Provide motors and related components for motor-operated adjust­
able louvers that are listed and labeled by UL and comply with applicable NEMA standards. 

1.7 PROJECT CONDITIONS 

A.	 Field Measurements: Verify louver openings by field measurements before fabrication and indi­
cate measurements on Shop Drawings. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A.	 Available Manufacturers: Subject to compliance with requirements, manufacturers offering prod­
ucts that may be incorporated into the Work include, but are not limited to, the following: 

1.	 Fixed, Exterior Louvers: 
a.	 Airolite Company (The). 
b.	 Construction Specialties, Inc. 
c.	 Greenheck. 

2.2 MATERIALS 

A.	 Alunlinum Extrusions: ASTM B 221 (ASTM B 221 M), alloy 6063-T5 or T-52. 

B.	 Aluminum Sheet: ASTM B 209 (ASTM B 209M), alloy 3003 or 5005 with tenlper as required for 
forming, or as otherwise recommended by metal producer for required finish. 

C.	 Galvanized Steel Sheet: ASTM A 653/A 653M, G90 (Z275) zinc coating, mill phosphatized. 

D.	 Support angles: 2 inch (25 mm) by 2 inch (38 mm) continuous extruded aluminum angles, pre­
drilled with holes for attachment to louver. 

E.	 Fasteners: Of same basic metal and alloy as fastened metal or 300 Series stainless steel, unless 
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otherwise indicated. Do not use metals that are incompatible with joined materials. 

1.	 Use types and sizes to suit unit installation conditions. 

F.	 Postinstalled Fasteners for Concrete and Masonry: Torque-controlled expansion anchors, made 
from stainless-steel components, with capability to sustain, without failure, a load equal to 4 times 
the loads imposed, for concrete, or 6 times the load imposed, for masonry, as determined by test­
ing per ASTM E 488, conducted by a qualified independent testing agency. 

G.	 Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187. 

2.3 FABRICATION, GENERAL 

A.	 Assemble louvers in factory to minin1ize field splicing and assembly. Disassemble units as nec­
essary for shipping and handling limitations. Clearly mark units for reassembly and coordinated 
installation. 

B.	 Vertical Assemblies: Where height of louver units exceeds fabrication and handling limitations, 
fabricate units to permit field-bolted assembly with close-"fltting joints in jambs and mullions, rein­
forced with splice plates. 
1.	 Horizontal Mullions: Provide horizontal mullions at joints where indicated. 

C.	 Maintain equal louver blade spacing, including separation between blades and frames at head 
and sill, to produce uniform appearance. 

D.	 Maintain equal louver blade spacing to produce uniform appearance. 

E.	 Fabricate frames to fit in openings of sizes indicated, with allowances made for fabrication and in­
stallation tolerances, adjoining material tolerances, and perimeter sealant joints. 

F.	 Fabricate sub-sill flashing with end dams in custom profile indicated on Drawings. Pre-drill holes 
in sub-sill for fasteners in vertical surfaces only. 

1.	 Frame Type: Channel, unless otherwise indicated. 

G.	 Include continuous clip angles, supports, anchorages, and accessories required for complete as­
sembly. 

H.	 Provide vertical mullions of type and at spacings indicated, but not more than recommended by 
manufacturer, or 72 inches (1830 mm) o.c., whichever is less. 

1.	 Exposed Mullions: Where indicated, provide units with exposed mullions of same width and 
depth as louver frame. Where length of louver exceeds fabrication and handling limitations, 
provide interlocking split mullions designed to permit expansion and contraction. 

2.	 Exterior Corners: Prefabricated corner units with mitered blades with concealed close-fitting 
splices. 

I.	 Where indicated, provide loose sill flashing fabricated fron1 0.032-inch thick sheet aluminum with 
finish to match louver for recessed louvers. 

J.	 Join frame members to each other and to fixed louver blades with fillet welds concealed from 
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view, unless otherwise indicated or size of louver assembly makes bolted connections between 
frame members necessary. 

K.	 Join frame members to each other and to 'fixed louver blades with 'fillet welds, threaded fasteners, 
or both, as standard with louver manufacturer, concealed from view, unless otherwise indicated 
or size of louver assembly makes bolted connections between frame members necessary. 

2.4 FIXED EXTERIOR LOUVERS 

A.	 Fixed, Extruded Aluminum, Horizontal Storm Class rligh Performance Louvers: 

1.	 Louver Depth: 5 inches (127 mm), unless indicated otherwise. 
2.	 Frame and Blade Nominal Thickness: As required to comply with structural performance re­

quirements, but not less than 0.080 inch (2.0 mm). 
3.	 Performance Requirements: 

a.	 Free Area: Not less than 9.0 square feet (0.83 square meters) for 48-inch- (1.2-m-) 
wide by 48-inch- (1.2-m-) high louver. 

b.	 Air Performance: Not more than 0.16-inch wg (40-Pa) static pressure drop at 760-fpm 
(3.8-m/s) free-area velocity. 

4.	 Wind-Driven Rain Performance: Not less than 
a.	 Low Weather Condition: 99 percent effectiveness when subjected to a rain fall rate of 

3 inches (75 mm) per hour and a wind speed of 29 mph (13 m/s) at a core area intake 
velocity of 800-fpm (4.1-m/s). 

b.	 High Weather Condition: 80 percent effectiveness when subjected to a rain fall rate of 
8 inches (200 mm) per hour and a wind speed of 50 mph (22.4 m/s) at a core area in­
take velocity of 800-fpm (4.1-m/s). 

5.	 AMCA Seal: Mark units with AMCA Certified Ratings Seal. 

B.	 Basis of Design: Drawings and specifications are based on the following product, to establish the 
general character and materials required for fixed exterior louvers for this project. Equivalent 
products by acceptable manufacturers will be approved. 

1.	 Fixed, Exterior Louvers: Airolite Company, SCH5 Storm Class Louver. 

2.5 LOUVER SCREENS 

A.	 General: Provide screen at each exterior louver. 

1.	 Screen Location for Fixed Louvers: Interior face. 
2.	 Screening Type: Bird screening. 

B.	 Secure screens to louver frames with stainless-steel machine screws, spaced a maximum of 6 
inches (150 mm) from each corner and at 12 inches (300 mm) o.c. 

C.	 Louver Screen Frames: Fabricate with mitered corners to louver sizes indicated. 

1.	 Metal: Same kind and form of metal as indicated for louver to which screens are attached. 
Reinforce extruded-aluminum screen frames at corners with clips. 
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