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SOLAR PHOTOVOLTAIC LOAD CALCULATIONS

CITY OF CARSON CITY

General Information
Site Name Public Works (Salt Shed)
Address 3505 Butti Way
City, State Zip Carson City, NV 89701
Weather Data Deg F Deg C
Record High Temp 105.0 40.6
Record Low Temp -22.0 -30.0

Photovoltaic Module Specifications
Manufacturer Evergreen
Model ES-A-205
Pmax 205 W
Voc 22.70 V
Vmp 18.20 V
Isc 11.93 A
Imp 11.27 A
Vsystem_max 600.00 V
Efficiency STC 13.10 %
Tvoc -0.31 %/Deg C
Tisc 0.05 %/Deg C
Tpmax -0.43 %/Deg C
Connector Type MC
Conductor Size 10 AWG USE-2

Inverter Specifications
Manufacturer PV Powered
Model PVP-30kW-LV
Pmax 30 KW
Vdc 600 V
Idc 107 A
Vac 208 V
Iac 83 A
Vop 208 V
CEC Efficiency 93 %
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SOLAR PHOTOVOLTAIC LOAD CALCULATIONS

CITY OF CARSON CITY

String Information
Module Qty 22
Pmax 4,510 W
Voc 499.4 V
Vmp 400.4 V
Isc 11.9 A
Imp 11.3 A
Imax 14.9 A Per NEC/CEC 690.8(A)(1), 125% of Isc
Conductor Imax 18.6 A Per NEC/CEC 690.8(B)(1), 125% of Imax
Conductor Size 10 AWG USE-2
Conductor Starting Ampacity 40 A
Temperature Derate 0.87 Per NEC/CEC Table 310.16, T 105-113 Deg F
Conduit Fill Derate 1.00 Per NEC/CEC Table B.310.11, 1-3 Wires
Conductor Adjusted Ampacity 34.8 A

Branch Information Branch Information
String Qty 4 String Qty 4
Pmax 18,040 W Pmax 18,040 W
Voc 499.4 V Voc 499.4 V
Vmp 400.4 V Vmp 400.4 V
Isc 47.7 A Isc 47.7 A
Imp 45.1 A Imp 45.1 A
Imax 59.7 A Per NEC/CEC 690.8(A)(1) 125% of Isc Imax 59.7 A Per NEC/CEC 690.8(A)(1) 125% of Isc
Conductor Imax 74.6 A Per NEC/CEC 690.8(B)(1) 125% of Imax Conductor Imax 74.6 A Per NEC/CEC 690.8(B)(1) 125% of Imax
Conductor Qty 1 Conductor Qty 1
Conductor Size #4 AWG THWN-2 Conductor Size #4 AWG THWN-2
Conductor Starting Ampacity 95 A Conductor Starting Ampacity 95 A
Temperature Derate 0.87 Per NEC/CEC Table 310.16, T 105-113 Deg F Temperature Derate 0.87 Per NEC/CEC Table 310.16, T 105-113 Deg F
Conduit Fill Derate 1.00 Per NEC/CEC Table B.310.11, 1-3 Wires Conduit Fill Derate 1.00 Per NEC/CEC Table B.310.11, 1-3 Wires
Conductor Adjusted Ampacity 82.65 A Conductor Adjusted Ampacity 82.65 A

Array Information Array Information
Branch Qty 1 Branch Qty 1
Pmax 18,040 W Pmax 18,040 W
Voc 499.4 V Voc 499.4 V
Vmp 400.4 V Vmp 400.4 V
Isc 47.7 A Isc 47.7 A
Imp 45.1 A Imp 45.1 A
Imax 59.7 A Per NEC/CEC 690.8(A)(1) 125% of Isc Imax 59.7 A Per NEC/CEC 690.8(A)(1) 125% of Isc
Conductor Imax 74.6 A Per NEC/CEC 690.8(B)(1) 125% of Imax Conductor Imax 74.6 A Per NEC/CEC 690.8(B)(1) 125% of Imax

Inverter Information
Inverter Qty 1
Pmax 33,554 W
Vac 208.0 V
Iac 83.0 A
Conductor Imax 103.8 A Per NEC/CEC 690.8(B)(1) 125% of Imax
Conductor Qty 1
Conductor Size #2 AWG THWN-2
Conductor Starting Ampacity 130 A
Temperature Derate 0.87 Per NEC/CEC Table 310.16, T 105-113 Deg F
Conduit Fill Derate 1.00 Per NEC/CEC Table B.310.11, 1-3 Wires
Conductor Adjusted Ampacity 113.1 A
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STRUCTURAL SPECIFICATIONS
FOR

Carson City Public Works Dept. 
Salt and Cinder Storage Building 

3505 Butti Way 
Carson City, Nevada 89701 

Structural Specifications Index
  03 30 00  Cast-in-Place Concrete 
  13 34 19  Metal Building Systems 
  31 20 00  Structural Earthwork 

HE#3-11
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SECTION 03 30 00 – CAST-IN-PLACE CONCRETE 

PART 1 – GENERAL 

1.1  SUMMARY 
 
A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 

mixture design, placement procedures, and finishes, for the following: 
 

1. Footings. 
2. Pedestals. 
3. Slabs-on-grade. 

 

1.2  DEFINITIONS 
 

A. Cementious Materials:  Portland cement alone or in combination with one of the following:  fly ash 
or ground granulated blast-furnace slag; subject to compliance with requirements. 

 

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

 
B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

 
C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 

placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 
diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, 
and supports for concrete reinforcement. 

 
D. Construction Joint Layout:  Indicate proposed construction joints required to construct the 

structure. 
 

1. Location of construction joints is subject to approval of the Engineer. 
 
E. Material Certificates:  For each of the following, signed by manufacturers: 

 
1. Cementious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 
5. Fiber reinforcement. 
6. Curing compounds. 

 
F. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance 

with requirements: 
 

1. Aggregates.  Include service record data indicating absence of deleterious expansion of 
concrete due to alkali aggregate reactivity. 

 
G. Field quality-control reports. 
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1.4  QUALITY ASSURANCE 
 
A. Installer Qualifications:  A qualified installer who employs on Project personnel having at least 5 

years of experience of successfully performing projects of a similar size and scope.  Use 
adequate numbers of skilled workmen who are thoroughly trained and experienced in the 
necessary crafts and who are completely familiar with the specified requirements and the 
methods needed for proper performance of the Work of this section. 

 
B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products 

and that complies with ASTM C 94/C 94M requirements for production facilities and equipment. 
 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities”. 

 
C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 
 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, 
Grade 1, according to ACI CP-1 or an equivalent certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician - 
Grade II. 

 
D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 

the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 
single source from single manufacturer. 

 
E. ACI Publications:  Comply with the following unless modified by requirements in the Contract 

Documents: 
 

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5. 
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials”. 

 
F. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 

evaluation tests and to design concrete mixtures. 
 

1.5  DELIVERY, STORAGE, AND HANDLING 
 
A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 

damage. 
 

PART 2 – PRODUCTS 

2.1  FORM-FACING MATERIALS 
 
A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and 

smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints. 
 

1. Plywood, metal, or other approved panel materials. 
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and 

as follows: 
a. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed. 
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B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  
Provide lumber dressed on at least two edges and one side for tight fit. 
 

C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 
 
D. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, 

or adversely affect concrete surfaces and will not impair subsequent treatments of concrete 
surfaces. 

 
1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

 
E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form 

ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 
concrete on removal. 

 
1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed 

concrete surface. 
2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in concrete 

surface. 
 

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

 
B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed. 

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

 
 D. Deformed-Steel Wire:  ASTM A 496/A 496M. 

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

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

2.3 REINFORCEMENT ACCESSORIES 
 
A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 
wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 
compressive strength than concrete and as follows: 
 
1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use 

CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports. 
  

2.4  CONCRETE MATERIALS 
 
A. Cementious Material:  Use the following cementitious materials, of the same type, brand, and 

source, throughout Project: 
 

1. Portland Cement:  ASTM C 150, Type II, gray.  At Contractor’s option, supplement with the 
following: 
a. Fly Ash:  ASTM C 618, Class F. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 
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B. Normal-Weight Aggregates:  ASTM C 33, coarse aggregate or better, graded.  Provide 
aggregates from a single source. 
 
1. Maximum Coarse-Aggregate Size:  1 inch nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

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

 

2.5  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. 

 

2.6  FIBER REINFORCEMENT 
 
A. Synthetic Micro-Fiber:  Monofilament or fibrillated polypropylene micro-fibers engineered and 

designed for use in concrete, complying with ASTM C 1116/C 1116M, Type III, 1/2 to 1-1/2 
inches long. 

 
  1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 
   a. Monofilament Micro-Fibers:  Apply at a rate of 1 lb/cy. 
    1) Grace Construction Products, W. R. Grace & Co.; Grace MicroFiber. 
    2) Propex Concrete Systems Corp.; Fibermesh 150. 

b. Fibrillated Micro-Fibers:  Apply at a rate of 1-1/2 lb/cy. 
    1) Grace Construction Products, W. R. Grace & Co.; Grace Fibers. 

 2) Propex Concrete Systems Corp.; Fibermesh 300. 
 3) Buckeye Technologies Inc.; UltraFiber 500. 

 

2.7  CURING MATERIALS 
 
A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to 

fresh concrete. 
 

1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. BASF Construction Chemicals - Building Systems; Confilm. 

   b. Dayton Superior Corporation; Sure Film (J-74). 
   c. Edoco by Dayton Superior; BurkeFilm. 
   d. Euclid Chemical Company, an RPM company; Eucobar. 

B. Clear, Solventborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 30 
percent solids, nondissipating, maximum moisture loss of 0.4 kg/m2 when applied at a rate of 300 
ft2/gal.  Use where exposed and/or sealed concrete will be the final finish. 
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1. Products:  Subject to compliance with requirements, available products that may be 
incorporated into the Work include, but are not limited to, the following: 
a. BASF Construction Chemicals - Building Systems; Kure-N-Seal 30. 
b. Euclid Chemical Company, an RPM company; Super Rez-Seal. 
c. Meadows, W. R., Inc.; Sealtight CS-309-30. 

 

  2.8 CONCRETE MIXTURES, GENERAL 
 

 A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

 
  1. Use a qualified independent testing agency for preparing and reporting proposed mixture 

designs based on laboratory trial mixtures. 
 

A. Cementious Materials:    Limit percentage, by weight, of cementious materials other than portland 
cement in concrete as follows: 

 
1. Fly Ash:  25 percent. 

  2. Ground Granulated Blast-Furnace Slag:  40 percent. 
 
B. Admixtures:  Use admixtures according to manufacturer's written instructions. 

 
1. Use water-reducing, high-range water-reducing or plasticizing admixture in concrete, as 

required, for placement and workability. 
2. Use water-reducing and retarding admixture when required by high temperatures, low 

humidity, or other adverse placement conditions. 
3. Use water-reducing admixture in pumped concrete, concrete required to be watertight, and 

concrete with a water-cementitious materials ratio below 0.50. 
 

  2.9 CONCRETE MIXTURES FOR BUILDING ELEMENTS 
 
 C. Proportion normal-weight concrete mixture as follows: 
 

 1. Minimum Compressive Strength:  4000 psi at 28 days. 
 2. Maximum Water-Cementious Materials Ratio: 0.45. 
 3. Slump Limit:  3 inches, plus or minus 1 inch. 
 4. Air Content:  6 percent, plus or minus 1 percent at point of delivery. 
 5. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's 

recommended rate, but not less than 1.0 lb/cu. yd. or 1.5 lb/cu. yd. depending on fiber used. 
 

2.10 FABRICATING REINFORCEMENT 
 
A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice”. 

 

2.11 CONCRETE MIXING 
 
A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 

94M, and furnish batch ticket information. 
1. When air temperature is between 85° and 90° F, reduce mixing and delivery time from 1-1/2 

hours to 75 minutes; when air temperature is above 90° F, reduce mixing and delivery time to 
60 minutes. 
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PART 3 - EXECUTION 

3.1  FORMWORK 
 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure can 
support such loads. 

 
B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, 

and position indicated, within tolerance limits of ACI 117. 
 
C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows: 

 
1. Class A, 1/8 inch for smooth-formed finished surfaces. 
2. Class B, 1/4 inch for rough-formed finished surfaces. 

 
D. Construct forms tight enough to prevent loss of concrete mortar. 

 
E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  

Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide 
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

 
1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 

 
F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 

elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

 
G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is 

inaccessible.  Close openings with panels tightly fitted to forms and securely braced to prevent 
loss of concrete mortar.  Locate temporary openings in forms at inconspicuous locations. 

 
H. Chamfer exterior corners and edges of permanently exposed concrete. 

 
I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 

required in the Work.  Determine sizes and locations from trades providing such items. 
 
J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and 

other debris just before placing concrete. 
 
K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 

maintain proper alignment. 
 
L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 

instructions, before placing reinforcement. 
 

3.2  EMBEDDED ITEMS 
 
A. Place and secure anchorage devices and other embedded items required for adjoining work that 

is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 
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1. Install anchor rods, accurately located, to elevations required and complying with tolerances 
in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and Bridges”. 

 

3.3  REMOVING AND REUSING FORMS 
 
A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does 

not support weight of concrete may be removed after cumulatively curing at not less than 50°F for 
24 hours after placing concrete.  Concrete has to be hard enough to not be damaged by form-
removal operations and curing and protection operations need to be maintained. 

 
1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports 

weight of concrete in place until concrete has achieved its 28-day design compressive 
strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores. 

 
B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 

otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new 
form-release agent. 

 
C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  

Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces 
unless approved by Engineer. 

 

3.4  STEEL REINFORCEMENT 
 
A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

 
B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would 

reduce bond to concrete. 
 
C. Accurately position, support, and secure reinforcement against displacement.  Locate and 

support reinforcement with bar supports to maintain minimum concrete cover. 
 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 
 
E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 

minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset 
laps of adjoining sheet widths to prevent continuous laps in either direction.  Lace overlaps with 
wire. 

 

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

 
B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations 

indicated or as approved by Engineer. 
 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints unless otherwise indicated.  Do not continue reinforcement through sides 
of strip placements of floors and slabs. 

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete. 
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3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset joints in 
girders a minimum distance of twice the beam width from a beam-girder intersection. 

4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders 
and at the top of footings or floor slabs. 

5. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, near 
corners, and in concealed locations where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against hardened or partially 
hardened concrete surfaces. 

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

 
C. 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 as follows: 

 
1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive 

or diamond-rimmed blades.  Cut 1/8-inch wide joints into concrete when cutting action will not 
tear, abrade, or otherwise damage surface and before concrete develops random contraction 
cracks. 

 

3.6  CONCRETE PLACEMENT 
 
A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items 

is complete and that required inspections have been performed. 
 
B. Do not add water to concrete during delivery, at Project site, or during placement unless 

approved by Engineer. 
 
C. Before test sampling and placing concrete, water may be added at Project site, subject to 

limitations of ACI 301. 
 

1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture. 
 
D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 

concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation. 

 
1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and 

in a manner to avoid inclined construction joints. 
2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 
3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches 
into preceding layer.  Do not insert vibrators into lower layers of concrete that have begun to 
lose plasticity.  At each insertion, limit duration of vibration to time necessary to consolidate 
concrete and complete embedment of reinforcement and other embedded items without 
causing mixture constituents to segregate. 

 
E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 

construction joints, until placement of a panel or section is complete. 
 

1. Consolidate and vibrate concrete during placement operations so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
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4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface 

plane, before excess bleedwater appears on the surface.  Do not further disturb slab surfaces 
before starting finishing operations. 

 
F. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 

physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

 
1. When average high and low temperature is expected to fall below 40°F for three successive 

days, maintain delivered concrete mixture temperature within the temperature range required 
by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on 
frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 
accelerators unless otherwise specified and approved in mixture designs. 

 
G. Hot-Weather Placement:  Comply with ACI 301 and as follows: 

 
1. Maintain concrete temperature below 90° F at time of placement.  Chilled mixing water or 

chopped ice may be used to control temperature, provided water equivalent of ice is 
calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete is 
Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

 

3.7  FINISHING FORMED SURFACES 
 
A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 

and defects repaired and patched.  Remove fins and other projections that exceed specified limits 
on formed-surface irregularities. 

 
1. Apply to concrete surfaces not exposed to 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 
defects.  Remove fins and other projections that exceed specified limits on formed-surface 
irregularities. 

 
1. Apply to concrete surfaces exposed to view, to be covered with a coating or covering material 

applied directly to concrete. 
 

C. 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. 

 

3.8 FINISHING FLOORS AND SLABS 
 
A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing 

operations for concrete surfaces.  Do not wet concrete surfaces. 
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B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or 
inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat 
float passes and restraightening until surface is left with a uniform, smooth, granular texture. 

 
1. Apply float finish to surfaces indicated. 

 
 C. Broom Finish:  Apply a broom finish to horizontal surfaces of exterior concrete. 
 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-
bristle broom perpendicular to main traffic route.  Coordinate required final finish with 
Engineer before application. 

 

3.9 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 ACI 301 for hot-weather 
protection during curing. 
 

B. Evaporation Retarder:  Apply evaporation retarder to unformed 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. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 

slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening 
forms.  If removing forms before end of curing period, continue curing for the remainder of the 
curing period. 

 
D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, 

including floors and slabs, and other surfaces. 
 
E. Cure concrete according to ACI 308.1, as follows: 

 
1. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 

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

 

3.10 CONCRETE SURFACE REPAIRS 
 
A. Defective Concrete:  Repair and patch defective areas when approved by Engineer.  Remove 

and replace concrete that cannot be repaired and patched to Engineer's approval.  Where slab 
edges curl to an extent that they are either functionally or architecturally unacceptable, the 
Contactor shall be responsible to provide corrective measures to the approval of the Engineer.  
This requirement shall remain in force throughout the warranty period. 

 
B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two and 

one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and 
placing. 

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning. 
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1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 
inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of cuts 
perpendicular to concrete surface.  Clean, dampen with water, and brush-coat holes and 
voids with bonding agent.  Fill and compact with patching mortar before bonding agent has 
dried.  Fill form-tie voids with patching mortar or cone plugs secured in place with bonding 
agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and standard 
portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test 
area at inconspicuous locations to verify mixture and color match before proceeding with 
patching.  Compact mortar in place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and structural 
performance as determined by Engineer. 

 
D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 

verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template. 

 
1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 

honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate 
to reinforcement or completely through unreinforced sections regardless of width, and other 
objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas 
to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  
Prepare, mix, and apply repair underlayment and primer according to manufacturer's written 
instructions to produce a smooth, uniform, plane, and level surface.  Feather edges to match 
adjacent floor elevations. 

5. Correct areas scheduled to remain exposed by removing and replacing concrete. 
6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by 

cutting out and replacing with fresh concrete.  Remove defective areas with clean, square 
cuts and expose steel reinforcement with at least a 3/4-inch clearance all around.  Dampen 
concrete surfaces in contact with patching concrete and apply bonding agent.  Mix patching 
concrete of same materials and mixture as original concrete except without coarse 
aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  Cure in 
same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose 
particles.  Dampen cleaned concrete surfaces and apply bonding agent.  Place patching 
mortar before bonding agent has dried.  Compact patching mortar and finish to match 
adjacent concrete.  Keep patched area continuously moist for at least 72 hours. 

 
E. Perform structural repairs of concrete, subject to Engineer's approval, using epoxy adhesive and 

patching mortar.  Repair materials and installation not specified above may be used, subject to 
Engineer's approval. 

 

3.11 FIELD QUALITY CONTROL 
 
A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing and 

inspecting agency to perform field tests and inspections and prepare test reports. 
B. Inspections: 

 
1. Steel reinforcement placement. 
2. Verification of use of required design mixture. 
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3. Concrete placement, including conveying and depositing. 
4. Curing procedures and maintenance of curing temperature. 

 
C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to ASTM C 

172 shall be performed according to the following requirements: 
 

1. Testing Frequency:  Obtain at least one composite sample for each 100 cu. yd. or fraction 
thereof of each concrete mixture placed each day. 

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but 
not less than one test for each day's pour of each concrete mixture.  Perform additional tests 
when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for each 
composite sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature is 40° 
F and below and when 80° F and above, and one test for each composite sample. 

5. Compression Test Specimens:  ASTM C 31/C 31M. 
a. Cast and laboratory cure one set of three standard cylinder specimens for each 

composite sample. 
b. Cast and field cure one set of three standard cylinder specimens for each composite 

sample when field cure test specimens are required. 
6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one specimen at 7 days, and one at 

28 days, and hold the third specimen until needed. 
7. Test results shall be reported in writing to Engineer, concrete manufacturer, and Contractor 

within 48 hours of testing.  Reports of compressive-strength tests shall contain Project 
identification name and number, date of concrete placement, name of concrete testing and 
inspecting agency, location of concrete batch in Work, design compressive strength at 28 
days, concrete mixture proportions and materials, compressive breaking strength, and type of 
break for both 7- and 28-day tests. 

8. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Engineer but will not be used as sole basis for approval or rejection of concrete. 

9. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when 
test results indicate that slump, air entrainment, compressive strengths, or other requirements 
have not been met, as directed by Engineer.  Testing and inspecting agency may conduct 
tests to determine adequacy of concrete by cored cylinders complying with ASTM C 42/C 
42M or by other methods as directed by Engineer. 

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

11. Correct deficiencies in the Work that test reports and inspections indicate do not comply with 
the Contract Documents. 

 

END OF SECTION 03 30 00 
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SECTION 13 34 19 - METAL BUILDING SYSTEMS 

PART 1 - GENERAL 

1.1  SUMMARY 

A. Section Includes: 

1. Structural-steel framing. 
2. Metal roof panels. 
3. Metal wall panels. 
4. Doors and frames. 
5. Accessories. 

1.2  SUBMITTALS 

A. Product Data:  For each type of metal building system component. 

B. Shop Drawings:  For metal building system components.  Include plans, elevations, sections, 
details, and attachments to other work. 

C. Samples:  For each type of exposed finish required at both walls and roof. 

D. Delegated-Design Submittal:  For metal building systems indicated to comply with performance 
requirements and design criteria, including analysis data and calculations signed and sealed by 
the qualified professional engineer responsible for their preparation. 

E. Welding certificates. 

F. Metal Building System Certificates:  For each type of metal building system, from manufacturer. 

1. Letter of Design Certification:  Signed and sealed by a qualified professional engineer.  
Include the following: 
a. Name and location of Project. 
b. Order number. 
c. Name of manufacturer. 
d. Name of Contractor. 
e. Building dimensions including width, length, height, and roof slope. 
f. Indicate compliance with AISC standards for hot-rolled steel and AISI standards for cold-

rolled steel, including edition dates of each standard. 
g. Governing building code and year of edition. 
h. Design Loads:  Include dead load, roof live load, collateral loads, roof snow load, 

deflection, wind loads/speeds and exposure, seismic design category or effective peak 
velocity-related acceleration/peak acceleration, and auxiliary loads (cranes). 

i. Load Combinations:  Indicate that loads were applied acting simultaneously with 
concentrated loads, according to governing building code. 

j. Building-Use Category:  Indicate category of building use and its effect on load 
importance factors. 

k. AISC Certification for Category MB:  Include statement that metal building system and 
components were designed and produced in an AISC-Certified Facility by an AISC-
Certified Manufacturer. 
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G. Warranties:  Sample of special warranties. 

1.3  QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer and member of MBMA. 

1. AISC Certification for Category MB:  An AISC-Certified Manufacturer that designs and 
produces metal building systems and components in an AISC-Certified Facility. 

2. Engineering Responsibility:  Preparation of Shop Drawings and comprehensive engineering 
analysis by a qualified professional engineer. 

B. Erector Qualifications:  An experienced erector who specializes in erecting and installing work 
similar in material, design, and extent to that indicated for this Project and who is acceptable to 
manufacturer. 

C. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.3, "Structural Welding Code - Sheet Steel." 

D. Structural Steel:  Comply with AISC 360, "Specification for Structural Steel Buildings," for design 
requirements and allowable stresses. 

E. Cold-Formed Steel:  Comply with AISI's "North American Specification for the Design of Cold-
Formed Steel Structural Members" for design requirements and allowable stresses. 

1.4  WARRANTY 

A. Special Warranty on Metal Panel Finishes:  Manufacturer's standard form in which manufacturer 
agrees to repair finish or replace metal panels that show evidence of deterioration of factory-
applied finishes within specified warranty period. 

1. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1  MANUFACTURERS 

A. Manufacturers:  The intent is to match the existing pre-engineered steel buildings on site.  Subject 
to compliance with requirements, available manufacturers offering products that may be 
incorporated into the Work include, but are not limited to, the following: 

 
1. American Buildings Company 

2.2  METAL BUILDING SYSTEM PERFORMANCE 

A. Delegated Design:  Design metal building system, including comprehensive engineering analysis 
by a qualified professional engineer, using performance requirements and design criteria 
indicated. 
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B. Structural Performance:  Metal building systems shall be designed according to procedures in 
MBMA's "Metal Building Systems Manual."  ICBO Report 4018 “Design Wind Load Criteria For 
Metal Building Systems” will NOT be allowed.  Design shall also comply with the 2006 IBC, ASCE 
7-05, and the requirements presented in the Contract Drawings and Specifications. 

1. Design Loads:  As indicated on Drawings. 
2. Deflection Limits:  Design metal building system assemblies to withstand design loads with 

deflections no greater than the following: 
a. Purlins and Rafters:  Vertical deflection of 1/240 of the span. 
b. Girts:  Horizontal deflection of 1/240 of the span. 
c. Metal Roof Panels:  Vertical deflection of 1/240 of the span. 
d. Metal Wall Panels:  Horizontal deflection of 1/180 of the span. 
e. Design secondary-framing system to accommodate deflection of primary framing and 

construction tolerances, and to maintain clearances at openings. 
3. Drift Limits:  Engineer building structure to withstand design loads with drift limits no greater 

than the following: 
a. Lateral Drift:  Maximum of 1/200 of the building height. 

4. Metal panel assemblies shall withstand the effects of gravity loads and loads and stresses 
within limits and under conditions indicated according to ASTM E 1592. 

C. Seismic Performance:  Metal building systems shall withstand the effects of earthquake motions 
determined according to ASCE/SEI 7. 

D. Thermal Movements:  Allow for thermal movements resulting from change in ambient and surface 
temperatures by preventing buckling, opening of joints, overstressing of components, failure of 
joint sealants, failure of connections, and other detrimental effects.  Base engineering calculations 
on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss. 

E. Wind-Uplift Resistance:  Provide metal roof panel assemblies that comply with UL 580 for 
Class 90. 

2.3  STRUCTURAL-STEEL FRAMING 

A. Primary Framing:  Manufacturer's standard primary-framing system, designed to withstand 
required loads and specified requirements.  Primary framing includes transverse and lean-to 
frames; rafter, rake, and canopy beams; sidewall, intermediate, end-wall, and corner columns; 
and wind bracing. 

1. General:  Provide frames with attachment plates, bearing plates, and splice members.  
Factory drill for field-bolted assembly. 

2. Frame Configuration:  Single gable. 
3. Exterior Column Type:  Tapered. 
4. Rafter Type:  Tapered. 

B. End-Wall Framing:  Manufacturer's standard primary end-wall framing fabricated for field-bolted 
assembly. 

C. Secondary Framing:  Manufacturer's standard secondary framing, including purlins, girts, eave 
struts, flange bracing, base members, gable angles, clips, headers, jambs, and other 
miscellaneous structural members.  Unless otherwise indicated, fabricate framing from either 
cold-formed, structural-steel sheet or roll-formed, metallic-coated steel sheet, prepainted with coil 
coating. 
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D. Bolts:  Provide plain-finish bolts for structural-framing components that are primed or finish 
painted.  Provide zinc-plated or hot-dip galvanized bolts for structural-framing components that 
are galvanized. 

E. Finish:  Factory primed.  Apply specified primer immediately after cleaning and pretreating.  
Touch-up field installed bolts, welds, defects, or abrasions caused by handling. 

2.4  METAL ROOF PANELS 

A. Tapered-Rib-Profile, Lap-Seam Metal Roof Panels:  Formed with raised, trapezoidal major ribs 
and intermediate stiffening ribs symmetrically spaced between major ribs; designed to be 
installed by lapping side edges of adjacent panels and mechanically attaching panels to supports 
using exposed fasteners in side laps. 

1. Material:  Aluminum-zinc alloy-coated steel sheet, 26ga minimum nominal thickness. 
a. Exterior Finish:  Fluoropolymer or Siliconized polyester. 
b. Custom Color:  Teal – to match the nearby (and most recently constructed) Truck Shed 

Building. 
2. Major-Rib Spacing:  12 inches o.c. 
3. Panel Coverage:  36 inches. 
4. Panel Height:  1.25 inches. 

2.5  METAL WALL PANELS 

A. Tapered-Rib-Profile Exposed-Fastener Metal Wall Panels:  Formed with raised, trapezoidal major 
ribs and intermediate stiffening ribs symmetrically spaced between major ribs; designed to be 
installed by lapping side edges of adjacent panels and mechanically attaching panels to supports 
using exposed fasteners in side laps. 

1. Material:  Aluminum-zinc alloy-coated steel sheet, 26ga minimum nominal thickness. 
a. Exterior Finish:  Fluoropolymer or Siliconized polyester. 
b. Custom Color:  Teal – to match the nearby (and most recently constructed) Truck Shed 

Building. 
2. Major-Rib Spacing:  12 inches o.c. 
3. Panel Coverage:  36 inches. 
4. Panel Height:  1.25 inches. 

2.6  DOORS AND FRAMES 

A. Swinging Personnel Doors and Frames:  Metal building system manufacturer's standard doors 
and frames; prepared and reinforced at strike and at hinges to receive factory- and field-applied 
hardware according to BHMA A156 Series. 

1. Hardware: 
a. Provide heavy-duty hardware for each door leaf, as follows: 

1) Hinges:  BHMA A156.1.  Three antifriction-bearing, standard-weight, full-mortise, 
stainless-steel or bronze, template-type hinges; 4-1/2 by 4-1/2 inches, with non-
removable pin. 

2) Lockset:  BHMA A156.2.  Mortise, with lever handle type. 
3) Exit Device:  BHMA A156.3.  Touch- or push-bar type. 
4) Threshold:  BHMA A156.21.  Extruded aluminum. 
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5) Silencers:  Pneumatic rubber; three silencers on strike jambs of single door frames 
and two silencers on heads of double door frames. 

6) Closer:  BHMA A156.4.  Surface-applied, heavy-duty hydraulic type. 
7) Weather Stripping:  Vinyl applied to head and jambs, with vinyl sweep at sill. 

B. Finishes for Personnel Doors and Frames: 

1. Prime Finish:  Factory-apply manufacturer's standard primer immediately after cleaning and 
pretreating. 

2. Factory-Applied Paint Finish:  Manufacturer's standard, complying with SDI A250.3 for 
performance and acceptance criteria. 
a. Color and Gloss:  To match metal building wall panels. 

2.7  ACCESSORIES 

A. General:  Provide accessories as standard with metal building system manufacturer and as 
specified.  Fabricate and finish accessories at the factory to greatest extent possible, by 
manufacturer's standard procedures and processes.  Comply with indicated profiles and with 
dimensional and structural requirements. 

1. Form exposed sheet metal accessories that are without excessive oil-canning, buckling, and 
tool marks and that are true to line and levels indicated, with exposed edges folded back to 
form hems. 

B. Roof Panel Accessories:  Provide components required for a complete metal roof panel assembly 
including copings, fasciae, corner units, ridge closures, clips, sealants, gaskets, fillers, closure 
strips, and similar items.  Match material and finish of metal roof panels unless otherwise 
indicated. 

C. Wall Panel Accessories:  Provide components required for a complete metal wall panel assembly 
including copings, fasciae, mullions, sills, corner units, clips, sealants, gaskets, fillers, closure 
strips, and similar items.  Match material and finish of metal wall panels unless otherwise 
indicated. 

D. Flashing and Trim:  Formed from 0.022-inch  nominal-thickness, metallic-coated steel sheet or 
aluminum-zinc alloy-coated steel sheet prepainted with coil coating; finished to match adjacent 
metal panels. 

E. Pipe Flashing:  Premolded, EPDM pipe collar with flexible aluminum ring bonded to base. 

2.8  SOURCE QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate product. 

B. Special Inspector:  Engage a qualified special inspector to perform the following tests and 
inspections and to submit reports.  Special inspector will verify that manufacturer maintains 
detailed fabrication and quality-control procedures and will review the completeness and 
adequacy of those procedures to perform the Work. 

1. Special inspections will not be required if fabrication is performed by manufacturer registered 
and approved by authorities having jurisdiction to perform such Work without special 
inspection. 
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a. After fabrication, submit copy of certificate of compliance to authorities having jurisdiction, 
certifying that Work was performed according to Contract requirements. 

C. Testing:  Test and inspect shop connections for metal buildings according to the following: 

1. Bolted Connections:  Shop-bolted connections shall be inspected according to RCSC's 
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

2. Welded Connections:  In addition to visual inspection, shop-welded connections shall be 
tested and inspected according to AWS D1.1/D1.1M and the following inspection procedures, 
at inspector's option: 
a. Liquid Penetrant Inspection:  ASTM E 165. 
b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  

Cracks or zones of incomplete fusion or penetration will not be accepted. 
c. Ultrasonic Inspection:  ASTM E 164. 
d. Radiographic Inspection:  ASTM E 94. 

D. Product will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

2.9  FABRICATION 

A. General:  Design components and field connections required for erection to permit easy 
assembly. 

1. Mark each piece and part of the assembly to correspond with previously prepared erection 
drawings, diagrams, and instruction manuals. 

2. Fabricate structural framing to produce clean, smooth cuts and bends.  Punch holes of proper 
size, shape, and location.  Members shall be free of cracks, tears, and ruptures. 

B. Tolerances:  Comply with MBMA's "Metal Building Systems Manual" for fabrication and erection 
tolerances. 

C. Primary Framing:  Shop fabricate framing components to size and section, with baseplates, 
bearing plates, stiffeners, and other items required for erection welded into place.  Cut, form, 
punch, drill, and weld framing for bolted field assembly. 

D. Secondary Framing:  Shop fabricate framing components to size and section by roll-forming or 
break-forming, with baseplates, bearing plates, stiffeners, and other plates required for erection 
welded into place.  Cut, form, punch, drill, and weld secondary framing for bolted field 
connections to primary framing. 

E. Metal Panels:  Fabricate and finish metal panels at the factory to greatest extent possible, by 
manufacturer's standard procedures and processes, as necessary to fulfill indicated performance 
requirements.  Comply with indicated profiles and with dimensional and structural requirements. 

PART 3 - EXECUTION 

3.1  ERECTION OF STRUCTURAL FRAMING 

A. Erect metal building system according to manufacturer's written erection instructions and erection 
drawings. 
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B. Do not field cut, drill, or alter structural members without written approval from metal building 
system manufacturer's professional engineer. 

C. Set structural framing accurately in locations and to elevations indicated, according to AISC 
specifications referenced in this Section.  Maintain structural stability of frame during erection. 

D. Base and Bearing Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing 
materials, and roughen surfaces prior to setting plates.  Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 
2. Tighten anchor rods after supported members have been positioned and plumbed.  Do not 

remove wedges or shims but, if protruding, cut off flush with edge of plate before packing with 
grout. 

3. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.  Neatly 
finish exposed surfaces; protect grout and allow to cure.  Comply with manufacturer's written 
installation instructions for shrinkage-resistant grouts. 

E. Align and adjust structural framing before permanently fastening.  Before assembly, clean bearing 
surfaces and other surfaces that will be in permanent contact with framing.  Perform necessary 
adjustments to compensate for discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 
2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure will be completed and in service. 

F. Primary Framing and End Walls:  Erect framing level, plumb, rigid, secure, and true to line.  Level 
baseplates to a true even plane with full bearing to supporting structures, set with double-nutted 
anchor bolts.  Use grout to obtain uniform bearing and to maintain a level base-line elevation.  
Moist-cure grout for not less than seven days after placement. 

1. Make field connections using high-strength bolts installed according to RCSC's "Specification 
for Structural Joints Using ASTM A 325 or A 490 Bolts" for bolt type and joint type specified. 
a. Joint Type:  Snug tightened or pretensioned. 

G. Secondary Framing:  Erect framing level, plumb, rigid, secure, and true to line.  Field bolt 
secondary framing to clips attached to primary framing. 

1. Provide rake or gable purlins with tight-fitting closure channels and fasciae. 
2. Locate and space wall girts to suit openings such as doors and windows. 
3. Locate canopy framing as indicated. 
4. Provide supplemental framing at entire perimeter of openings, including doors, windows, 

louvers, ventilators, and other penetrations of roof and walls. 

H. Bracing:  Install bracing in roof and sidewalls where indicated on erection drawings. 

1. Tighten rod and cable bracing to avoid sag. 
2. Locate interior end-bay bracing only where indicated. 

I. Framing for Openings:  Provide shapes of proper design and size to reinforce openings and to 
carry loads and vibrations imposed, including equipment furnished under mechanical and 
electrical work.  Securely attach to structural framing. 

J. Erection Tolerances:  Maintain erection tolerances of structural framing within AISC 303. 
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3.2  METAL PANEL INSTALLATION, GENERAL 

A. General:  Anchor metal panels and other components of the Work securely in place, with 
provisions for thermal and structural movement. 

1. Field cut metal panels as required for doors, windows, and other openings.  Cut openings as 
small as possible, neatly to size required, and without damage to adjacent metal panel 
finishes. 
a. Field cutting of metal panels by torch is not permitted unless approved in writing by 

manufacturer. 
2. Install metal panels perpendicular to structural supports unless otherwise indicated. 
3. Flash and seal metal panels with weather closures at perimeter of openings and similar 

elements.  Fasten with self-tapping screws. 
4. Locate and space fastenings in uniform vertical and horizontal alignment. 
5. Locate metal panel splices over, but not attached to, structural supports with end laps in 

alignment. 
6. Lap metal flashing over metal panels to allow moisture to run over and off the material. 

B. Lap-Seam Metal Panels:  Install screw fasteners using power tools with controlled torque 
adjusted to compress EPDM washers tightly without damage to washers, screw threads, or metal 
panels.  Install screws in predrilled holes. 

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints.  Lap 
ribbed or fluted sheets one full rib corrugation.  Apply metal panels and associated items for 
neat and weathertight enclosure.  Avoid "panel creep" or application not true to line. 

C. Metal Protection:  Where dissimilar metals contact each other or corrosive substrates, protect 
against galvanic action by painting contact surfaces with corrosion-resistant coating, by applying 
rubberized-asphalt underlayment to each contact surface, or by other permanent separation as 
recommended by metal roof panel manufacturer. 

D. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where required for 
weatherproof performance of metal panel assemblies.  Provide types of gaskets, fillers, and 
sealants recommended by metal panel manufacturer. 

1. Seal metal panel end laps with double beads of tape or sealant the full width of panel.  Seal 
side joints where recommended by metal panel manufacturer. 

2. Prepare joints and apply sealants as required by material manufacturer. 

3.3  METAL ROOF PANEL INSTALLATION 

A. General:  Provide metal roof panels of full length from eave to ridge unless otherwise indicated or 
restricted by shipping limitations. 

1. Install ridge caps as metal roof panel work proceeds. 
2. Flash and seal metal roof panels with weather closures at eaves and rakes.  Fasten with self-

tapping screws. 

B. Lap-Seam Metal Roof Panels:  Fasten metal roof panels to supports with exposed fasteners at 
each lapped joint, at location and spacing recommended by manufacturer. 

1. Provide metal-backed sealing washers under heads of exposed fasteners bearing on weather 
side of metal roof panels. 
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2. Provide sealant tape at lapped joints of metal roof panels and between panels and protruding 
equipment, vents, and accessories. 

3. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on end laps 
and on side laps of nesting-type metal panels, on side laps of ribbed or fluted metal panels, 
and elsewhere as needed to make metal panels weatherproof to driving rains. 

4. At metal panel splices, nest panels with minimum 6-inch end lap, sealed with butyl-rubber 
sealant and fastened together by interlocking clamping plates. 

C. Metal Fascia Panels:  Align bottom of metal panels and fasten with blind rivets, bolts, or self-
drilling or self-tapping screws.  Flash and seal metal panels with weather closures where fasciae 
meet soffits, along lower panel edges, and at perimeter of all openings. 

3.4  METAL WALL PANEL INSTALLATION 

A. General:  Install metal wall panels in orientation, sizes, and locations indicated on Drawings.  
Install panels perpendicular to girts, extending full height of building, unless otherwise indicated.  
Anchor metal wall panels and other components of the Work securely in place, with provisions for 
thermal and structural movement. 

1. Unless otherwise indicated, begin metal panel installation at corners with center of rib lined 
up with line of framing. 

2. Shim or otherwise plumb substrates receiving metal wall panels. 
3. When two rows of metal panels are required, lap panels 4 inches minimum. 
4. When building height requires two rows of metal panels at gable ends, align lap of gable 

panels over metal wall panels at eave height. 
5. Rigidly fasten base end of metal wall panels and allow eave end free movement due to 

thermal expansion and contraction.  Predrill panels. 
6. Flash and seal metal wall panels with weather closures at eaves, rakes, and at perimeter of 

all openings.  Fasten with self-tapping screws. 
7. Install screw fasteners in predrilled holes. 
8. Install flashing and trim as metal wall panel work proceeds. 
9. Apply elastomeric sealant continuously between metal base channel (sill angle) and 

concrete, and elsewhere as indicated; or, if not indicated, as necessary for waterproofing. 
10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling or self-

tapping screws. 
11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls. 

B. Metal Wall Panels:  Install metal wall panels on exterior side of girts.  Attach metal wall panels to 
supports with fasteners as recommended by manufacturer. 

3.5  DOOR AND FRAME INSTALLATION 

A. General:  Install doors and frames plumb, rigid, properly aligned, and securely fastened in place 
according to manufacturers' written instructions.  Coordinate installation with wall flashings and 
other components.  Seal perimeter of each door frame with elastomeric sealant used for metal 
wall panels. 

B. Personnel Doors and Frames:  Install doors and frames according to SDI A250.8. 

C. Door Hardware:  Mount units at heights indicated in DHI's "Recommended Locations for 
Architectural Hardware for Standard Steel Doors and Frames." 

1. Install surface-mounted items after finishes have been completed on substrates involved. 
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2. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 
substrates as necessary for proper installation and operation. 

3. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 
fasteners and anchors according to industry standards. 

3.6  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 metal roof panel assembly, including trim, 
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, and 
similar items. 

2. Install components for a complete metal wall panel assembly, including trim, copings, 
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. 

3. Where dissimilar metals contact each other or corrosive substrates, protect against galvanic 
action by painting contact surfaces with corrosion-resistant coating, by applying rubberized-
asphalt underlayment to each contact surface, or by other permanent separation as 
recommended by manufacturer. 

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. 

1. Install exposed flashing and trim that is without excessive oil-canning, buckling, and tool 
marks and that is true to line and levels indicated, with exposed edges folded back to form 
hems.  Install sheet metal flashing and trim to fit substrates and to result in waterproof and 
weather-resistant performance. 

2. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space 
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or 
intersection.  Where lapped or bayonet-type expansion provisions cannot be used or would 
not be sufficiently weather resistant and waterproof, form expansion joints of intermeshing 
hooked flanges, not less than 1 inch deep, filled with mastic sealant (concealed within joints). 

C. Pipe Flashing:  Form flashing around pipe penetration and metal roof panels.  Fasten and seal to 
panel as recommended by manufacturer. 

3.7  FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a qualified special inspector to perform special 
inspections. 

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

C. Tests and Inspections: 

1. High-Strength, Field-Bolted Connections:  Connections shall be inspected during installation 
according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

2. Welded Connections:  In addition to visual inspection, field-welded connections shall be 
tested and inspected according to AWS D1.1/D1.1M and the following inspection procedures, 
at inspector's option: 
a. Liquid Penetrant Inspection:  ASTM E 165. 
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b. Magnetic Particle Inspection:  ASTM E 709; performed on root pass and on finished weld.  
Cracks or zones of incomplete fusion or penetration will not be accepted. 

c. Ultrasonic Inspection:  ASTM E 164. 
d. Radiographic Inspection:  ASTM E 94. 

D. Product will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 13 34 19 
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SECTION 31 20 00 - STRUCTURAL EARTHWORK 
 

PART 1 - GENERAL 
 

1.1  DESCRIPTION 
 
A. Provide all necessary site stripping, excavation, fill, backfill, and grading, as specified herein, and 

as noted on the Drawings. 
 

1.2  QUALITY ASSURANCE 
 

A. Geotechnical Engineer:  The Owner will retain and pay the expenses of a Geotechnical Engineer 
for performing certain functions specified in the Contract Documents.  The Geotechnical Engineer 
shall communicate only with the Owner and the Engineer, and with the Contractor as directed by 
the Engineer.  The Engineer shall relay any appropriate instructions to the Contractor within the 
provisions of the Contract Documents. 

B. Testing Agency:  Local testing laboratory with a minimum of three years experience in testing soil 
materials.  All reports prepared by the Testing Agency shall be signed by a Professional Engineer 
registered to practice as a Civil Engineer in the state of Nevada. 

C. Testing Laboratory shall have the same required qualifications as the Testing Agency but shall be 
retained by the Owner.  Testing laboratory will make field tests as directed of the "in place" 
materials to assure conformance with Contract Documents. 

D. Source Quality Control:  Prior to delivery to site, the Testing Agency shall test all imported soil 
material for conformance with Contract Documents.  Also on site fill materials shall be approved 
by the Geotechnical Engineer prior to placing. 

E. Use adequate numbers of skilled workmen who are thoroughly trained and experienced in the 
necessary crafts and who are completely familiar with the specified requirements and the 
methods needed for proper performance of the Work of this Section. 

F. Use equipment adequate in size, capacity, and numbers to accomplish the Work of this Section in 
a timely manner. 

G. In addition to complying with the requirements of governmental agencies having jurisdiction, 
comply with the directions of the Geotechnical Engineer, as approved by the Engineer. 

H. Reference Standards: 
 

1. ASTM - American Society for Testing and Materials. 
a. D 422 - Particle Size Analysis of Soils. 
b.    D 424 – Plastic Limit and Plasticity Index of Soils. 
c. D 1556 - Standard Test Method for Density of Soil in Place by the Sand Cone Method. 
d. D 1557 - Standard Test Methods for Moisture-Density Relations of Soils Using 10-pound 

Rammer and 18-inch Drop. 
e. D 2487 - Classification of Soils for Engineering Purposes. 
f. D 3017 - Moisture Content of Soil and Soil-aggregate in place by Nuclear Methods. 

2. State of Nevada, Standard Specifications for Road and Bridge Construction. 
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1.3  SUBMITTALS 

A. Test Reports:  Submit test reports on proposed imported materials, and compaction test reports 
on all compacted materials. 

1.4  JOB CONDITIONS 

A. Existing Conditions: 

 
1. Information shown on the Drawings regarding existing site conditions is believed to be 

correct, but it is not guaranteed.  Contractors shall visit the site for necessary information and 
data regarding present ground levels, ground water level, conditions of property, locations 
and size of obstructions, and access, etc. 

B. Protection: 

1. Provide, and maintain all barricades, shoring, bracing, etc., as required by federal and State 
codes.  Contractor shall assume all responsibility for damage to utilities, streets, etc., that 
may be caused by this Work. 

2. Maintain temporary drainage routes during construction so that rainfall or snow-melt will drain 
from site and not accumulate or pond. 

 
C. Sequencing, Scheduling and Coordination:  The Contractor may schedule and sequence his 

operations as he desires to optimize the Work of this Section. 
 

PART 2 - PRODUCTS 
 

2.1  MATERIALS 

A. For structural fill and backfill use imported or approved on-site materials which are non-expansive 
conforming to the following: Granular soil, free of organic material and debris and free of clods, 
lumps and rocks larger than 4-inch diameter.  Material shall be reasonably well graded with 70 to 
100-percent passing the ¾” sieve, 15 to 65-percent passing the #40 sieve and 5 to 20-percent 
passing the #200 sieve.  The maximum liquid limit shall be 35 and maximum plastic index shall 
be 12.  All material shall be approved by the Geotechnical Engineer prior to delivery and use. 

B. Site non-structural fill may be any on site materials free of debris and rocks larger than 6-inch 
diameter or imported materials as specified in “A” above. 

C. Drain Rock:  Provide clean, lightweight, crushed 1” minus rock or open graded drain rock. 

D. Aggregate Base for interior concrete slabs, exterior concrete slabs, and sidewalk base:  Comply 
with Nevada Highway Department Type 2, Class B, Aggregate Base. 

E. Provide other materials, not specifically described but required for a complete and proper 
installation, as selected by the Contractor subject to the approval of the Engineer. 
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PART 3 - EXECUTION 
 

3.1  SURFACE CONDITIONS 

A. Examine the areas and conditions under which work of this Section will be performed.  Correct 
conditions detrimental to timely and proper completion of the Work.  Do not proceed until 
unsatisfactory conditions are corrected. 

 

3.2  PREPARATION 

A. Lay out the building and all site work in conformance with Contract Documents.  Establish 
necessary benchmarks and protect them until completion of the Work.   

 

3.3  PERFORMANCE 
 

A. Perform no earthwork during inclement weather, or when excessive moisture is present in the fill 
material. 

B. Should rainfall or snow-melt occur following footing excavation and prior to pouring footing, dry 
the excavation thoroughly and re-compact the soils below  the footing prior to placing footing. 

C. Use no frozen fill.  Place no fill on frozen ground. 

D. Remove and replace in-place fills which are frozen prior to the placement of any additional fill. 

E. When rains or snow-melt interrupt fill operations, inspect the surface before more fill is placed to 
assure that detrimental conditions do not exist. 

F. Clearing and Grubbing:  The areas to receive compacted fill for support of foundations, paving, 
and slabs shall be stripped of all debris, fill soils, crop growth, vegetation, surface trash, roots 
larger than 2 inches in diameter, and incidental topsoils as determined by the Geotechnical 
Engineer. 

G. Stripping:  The upper 4"± minimum, as determined by the Geotechnical Engineer, shall be 
removed from structural areas prior to placement of footings, aggregate base, or structural fill.  
Also any existing debris and former construction shall be completely removed from the site. 

 
H. Excavation: 

 
1. Excavate as necessary to obtain required subgrade elevations. 
2. Excavate as necessary to allow room for placement and removal of foundation formwork. 
3. Form all footings with wood, metal, or earth forms as specified in Section “Cast-in-place 

Concrete”. 

I. Compaction of Exposed Soils:  The soils exposed by excavations, which are to receive 
compacted fill or footings, shall be scarified, watered or dried as necessary to obtain the proper 
moisture content as directed by the Geotechnical Engineer, and the upper 8” minimum shall be 
compacted to at least 95-percent relative compaction below improvements and 90-percent 
relative compaction outside of improvements.  If, in the opinion of the Geotechnical Engineer, the 
existing soils at the bottom of the footing excavations are at 95-percent relative compaction or 
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above, then these soils may not require scarification and recompaction, as determined by the 
Geotechnical Engineer. 

J. Fill and Backfill: 
 

1. Fill as required to obtain required subgrades. 
2. Backfill foundations and stemwalls. 
3. Place fill and backfill materials in 8-inch thick maximum loose layers.  In general, place in 

horizontal layers extending uniformly over the area to be filled.  Compact each layer as 
specified prior to placing the subsequent layer. 

4. Water or dry fill materials as necessary to obtain the proper moisture content as directed by 
the Geotechnical Engineer.  These soils shall then be compacted to the following minimum 
densities, based on ASTM D1557 Method A or C. 
a. Structural fill – 95-percent dry density for fills under footings or slabs on grade. 
b. Non-structural fill on site – 90-percent dry density.  

K. Aggregate Base and Drainrock: 

1. Provide the aggregate base and compact to at least 95 percent under pavement and other 
exterior and interior slabs.  The subgrade below this base shall also be compacted to 95 
percent relative compaction. 

2. Establish finish grade of base at the required elevation with a level uniform surface varying 
not more than 1/2-inch when measured in any direction with a 10-foot straight edge. 

3. Compact drainrock by two passes at right angles with an approved vibratory compactor. 

L. Site Grading: 

1. After completion of all excavation, fill and backfill, rake surface to a 4-inch depth to remove all 
rocks and debris in excess of 2-inches in diameter.  Remove this material from the site. 

2. Grade all areas including excavated and filled sections and transition areas to obtain a 
finished surface, reasonably smooth, compacted, and free from irregular surface changes.  
Leave all ditches, swales, and gutters finished to drain readily. 

 

3.4  FIELD QUALITY CONTROL 

A. Soil Compaction Test:  The Owner will pay the testing Laboratory for the first compaction test at 
any test location.  All retests required because fill materials were not compacted to the required 
density shall be paid for by the Contractor. 

B. The Geotechnical Engineer shall review all sitework and footing excavations before any concrete 
is cast, and submit a letter of compliance to the Engineer.  The Geotechnical Engineer shall 
review all backfill materials prior to placement and observe backfill operations.  A letter of 
compliance shall be submitted to the Engineer stating that fills have been constructed per the 
requirements of these Specifications. 

C. Provide at least the following tests to the approval of the Geotechnical Engineer: 

1. At paved areas, at least one (1) field density test for every 4000 sq. ft. of paved area, but not 
less than three (3) tests. 

2. In each compacted fill layer, one (1) field density test for every 4000 sq. ft. of overlaying area, 
but not less than three (3) tests. 

D. If, in the Geotechnical Engineer's opinion, based on reports of the testing laboratory, subgrade or 
fills have been placed below specified density, provide additional compacting and testing. 
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3.5  MAINTENANCE 

A. Protection of newly graded areas: 

1. Protect newly graded areas from traffic and erosion, and keep free from trash and weeds. 
2. Repair and reestablish grades in settled, eroded, and rutted areas to the specified tolerances. 

B. Where completed compacted areas are disturbed by subsequent construction operations or 
adverse weather, scarify the surface, reshape, and compact to the required density prior to 
further construction. 

 

END OF SECTION 31 20 00 
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EQUIPMENT SPECIFICATION 

SHEETS 
 

FOR 

Carson City Corporate Yard  
Salt/Cinder Building and Solar 

Photovoltaic Project 
3303 Butti Way 

Carson City, Nevada 89701 
 

APN 10-031-04 
Project No. 2.0821 

 
 

PACIFICWEST 
ENERGY SOLUTIONS 

Conservation, Generation, Innovation 
561 Keystone Ave. # 300 Reno, NV 89503 
800-310-9080 Office/ 800-310-9596 Fax 



1 Guaranteed upon initial delivery of the panel to the customer, maximum power 
up to 4.99 W above nameplate rating; 2 Evergreen power testers calibrated by 
taking the straight average of test data from NREL, TÜV Rheinland PTL, TÜV 
Rheinland Cologne and Fraunhofer ISE; 3 Based on comparing PTC/STC ratings of 
major competing multi-crystalline silicon panel brands published by the California 
Energy Commission in May 2009; 4 2008 Module Tests conducted by Photon and 
published in Photon International February 2009, TÜV Rheinland tests run from 
April to September 2008 

5 Evaluation completed by the Energy Research Foundation of the Netherlands 
(ECN), May 2009

smallest carbon footprint5 
Our String Ribbon® wafers are made with 
a fraction of the emissions that result from 
making conventional silicon panels.

12-month energy payback5 
Our panels begin generating truly clean  
electricity faster than any other silicon-based  
panel on the market.

100% cardboard-free 
Reusable packaging 
Reduces disposal costs and on-site manpower  
while eliminating tons of landfill.

guaranteed power1 
The minimum guaranteed power is the nameplate  

so you never get less power than you paid for.

Independently verified power2 
Four independent test labs regularly check panel  

power so you get the power we promise.

Anti-reflective glass 
Delivering 2–3% more electricity compared 

to panels with standard glass.

Temperature ratings over 90%3 
Maintaining up to 4% higher output than most other 

crystalline silicon panels under hot conditions.

high rankingS in field tests4 
Long-term Photon and TÜV field tests prove 

Evergreen panels produce more electricity (kWh/kW).

Our ES-A series panels have the best power tolerance in the 
industry (-0/+5 W) and consistently deliver more electricity 
than competitors in field tests.

String Ribbon® panels have the smallest carbon footprint 
and fastest energy payback of any silicon-based solar panel 
ever made.

MORE electricity LESS impact

200, 205, 210 & 215 W

ES-A SERIES
p h o t o v o l t a i c  p a n e l s

Str ing  R ibbon® solar  panels  offer ing  except ional  performance  and industry-lead ing 
env ironmental  credent ials . In  short, more  electr ic ity  and less  impact.

All Evergreen panels come with a 10 year workmanship and 25 year limited power warranty. For full details see 
the Evergreen Solar Limited Warranty available upon request or online. This product is certified to cUL 1703, 
UL 4703, UL Fire Safety Class C, IEC 61215 Ed.2, IEC 61730 Class A, IEC 61701 (salt mist corrosion) and FSEC 
standards. String Ribbon is a registered trademark of Evergreen Solar, Inc. Evergreen Solar’s wafer manufacturing 
technology is patented in the United States and other countries. Copyright ©  Evergreen Solar, Inc 2011.

CERTIFIED FOR COASTAL INSTALLATIONS

ARRA CompliantMade in the USA



Product packaged 28 per pallet and tested to International Safe Transit Association (ISTA) Standard 2B. All 
specifications in this product information sheet conform to EN 50380. See the Evergreen Solar Safety, 
Installation and Operation Manual, Mounting Guide and Inverter Selection Guide for further information on 
approved installation and use of this product.

Due to continuous innovation, research and product improvement, the specifications in this product information 
sheet are subject to change without notice. No rights can be derived from this product information sheet and 
Evergreen Solar assumes no liability whatsoever connected to or resulting from the use of any information 
contained herein. MC® is a registered trademark of Multi-Contact AG.

ELECTRICAL EQUIPMENT
CHECK WITH YOUR INSTALLER

1 1000 W/m2, 25°C cell temperature, AM 1.5 spectrum; 2 Maximum power point or rated power; 3 At 
PV-USA Test Conditions: 1000 W/m2, 20°C ambient temperature, 1 m/s wind speed; 4 800 W/m2, 20°C 
ambient temperature, 1 m/s wind speed, AM 1.5 spectrum; 5 Cell color may vary due to our unique 
manufacturing process but does not affect the performance of the panel; 6 Per UL 1703. When 
using Mounting Methods A3 (long side end mounting) or B (three rails) as described in the Mount-
ing Guide for this product; 7 Per IEC 61215; * f-framed, a-low voltage, 3-matt blue (textured) cells 
and black anodized frame

	 TNOCT
	 45.4	 45.4	 45.4	 45.4	 ºC

	 Pmax	
146.4	 150.1	 153.8	 157.4	 W

	 Vmp	
16.5	 16.6	 16.7	 16.8	 V

	 Imp	
8.87	 9.04	 9.21	 9.37	 A

	 Voc	
20.8	 21.0	 21.1	 21.2	 V

	 Isc
	 9.44	 9.57	 9.76	 9.95	 A

Nominal Operating Cell 
Temperature Conditions (NOCT)4

	 g Pmp
	 -0.43	 % / ºC

	 b Vmp	
-0.40	 % / ºC

	 α Imp	
-0.03	 % / ºC

	 b Voc	
-0.31	 % / ºC

	 α Isc	
+0.05	 % / ºC

Temperature Coefficients

System Design

 	 Series Fuse Rating	 20 A

 	 Maximum DC System Voltage (UL)
	

600 V

Low Irradiance

The typical relative reduction of panel efficiency at an 
irradiance of 200 W/m2 both at 25°C cell temperature  
and spectrum AM 1.5 is 0%.

ES-A_200_205_ 210_215_ fa3_US; effective January 1st 2011 SM-0089 RevC

Partner

electrical characteristics mechanical specifications
Standard Test Conditions (STC)1

Evergreen Solar Inc.
www.evergreensolar.com

Worldwide Headquarters
Evergreen Solar Inc. 
138 Bartlett Street, Marlboro, MA 01752,  USA 
T +1.508.357.2221    F +1.508.229.0747 
info@evergreensolar.com

CUSTOMER SERVICE Americas and Asia
Evergreen Solar Inc. 
138 Bartlett Street, Marlboro, MA 01752,  USA 
T +1.508.357.2221    F +1.508.229.0747 
sales@evergreensolar.com

PANEL SERIAL
NUMBER

JUNCTION BOX
(IP65)

12x ø .22 FRAME
DRAINAGE HOLES
(NOT TO BE USED
FOR MOUNTING)

PANEL ID LABEL

10x ø .26
MOUNTING HOLES
FOR 1/4” BOLTS

CABLES (10 AWG,
UL4703, PV-WIRE)

PANEL DATA &
SAFETY LABEL

MC® LOCKABLE
CONNECTORS

(TYPE 4; LOCKING
SLEEVE NOT

PROVIDED)

4x ø .16
GROUNDING
HOLES

3.
20

BLACK ANODIZED
ALUMINUM FRAME

1.60 TYP

DRAINAGE HOLES       MOUNTING HOLES      GROUNDING HOLESALL DIMENSIONS IN INCHES

4.922.24

 2
.2

8
42
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3

32
.4

9

35.85
37.45 (±0.1)1.81

2.
24

2.
76

13
.0

0

16
.2

4

26
.6

8

64
.9

8 
(±

0.
1)

16.27

4x ø .16 GROUNDING HOLES
(4 SIDES)

.2
9

 	 External Dimensions	 65.0" x 37.5" x 1.8" / 1650.5 x 951.3 x 46 mm

 	 Weight
	

41 lbs

	 Solar Cells5
	

114 Multi-Crystalline Silicon String Ribbon® Cells

	 Frame
	

Black Anodized Aluminum—Doubled Walled

	 Front Cover
	

Anti-Reflective Tempered Solar Glass 1/8" Thickness

	 Encapsulant / Back Cover
	

EVA / TPE

	 Maximum Certified 
	

80 lbs/ft2 
	 Wind & Snow Load6

	 Hailstone Impact Test7
	

ø
 
1" ice ball at 23 m/s (52 miles/h)

		

	 Pmp
2	 200	 205	 210	 215	 W

	 Ptolerance	
-0/+4.99	 -0/+4.99	 -0/+4.99	 -0/+4.99	 W 

		  (-0/+2.5)	 (-0/+2.5)	 (-0/+2.5)	 (-0/+2.5)	 (%)

	 Pmp, max	
204.99	 209.99	 214.99	 219.99	 W

	 Pmp, min	
200.00	 205.00	 210.00	 215.00	 W

	 Pptc
3	 180.7	 185.4	 190.0	 194.6	 W

	 ηmin
	

12.7	 13.1	 13.4	 13.7	 %

	 Vmp	
18.1	 18.2	 18.3	 18.4	 V

	 Imp	
11.05	 11.27	 11.48	 11.69	 A

	 Voc	
22.6	 22.7	 22.8	 22.9	 V

	 Isc	
11.80	 11.93	 12.11	 12.30	 A

ES-A-200 
-fa3*

ES-A-205 
-fa3*

ES-A-210 
-fa3*

ES-A-215 
-fa3*



PVP-30kW-LV

PV Powered commercial inverters combine the benefits of high reliability, 

low lifetime cost and leading efficiency into one easy-to-install system. 

The cutting edge design features the latest advances in power technology 

including an intelligent power module that uses fifth generation, self-

protecting IGBT silicon, the most efficient and reliable silicon technology 

available. System reliability is ensured by superior quality components 

including an integrated high-efficiency transformer, film-type capacitors, 

and a medical-grade DC power supply that provides clean, reliable power 

to system control components.

The PVP-30kW-LV is designed for trouble-free installation with load break 

rated AC and DC disconnects. The modular design enables rapid field 

service and field upgrades. With corrosion-resistant, aluminum construction 

and at half the size and weight of comparable products, it can quickly and 

easily be installed in your preferred location, indoors or out.

• 295-600 VDC operating range

• Field-proven design with an exceptionally low part count

• Nationwide 10-year warranty standard, 20-year warranty optional

• AC auto-phasing simplifies installation

• Automatic night disconnect minimizes tare losses

• Soft start circuit eliminates a leading source of nuisance faults

• Innovative active cooling with sealed electronics keeps critical components cool 
 and clean, maximizing life

• Neutral free installation saves time and money

• Web-based monitoring of critical system parameters standard

The single inverter solution for 
small commercial installations

F E A T U R E S

™

 
P e r f o r m a n c e 
M o n i t o r i n g

Performance 
monitoring solutions 
are available on all PV 
Powered inverters and 
include low cost, secure 
web-based access to 
PV system status and 
performance history. 

55-600100-62-A03

20720 Brinson Boulevard
PO Box 7348 

Bend, OR 97708

1-541-312-3832
WWW.PVPOWERED.COM

©2009 PV Powered

All PV Powered products 
are designed and 
manufactured in the U.S., 
are fully compliant with 
the Buy American Act, and 
qualify for projects funded 
by the federal stimulus 
package.
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D I M E N S I O N S

P O W E R  C H A R A C T E R I S T I C S

MODEL		  PVP-30kW-LV	
Continuous Output Power (kW)		  30

Weighted CEC Efficiency (%)		

       208		  93.0

       480		  93.5

Maximum DC Input Voltage (VOC)		  600

DC Peak Power Tracking Range (V)		  295 - 500

DC Imp Nominal Current (A)		  107

AC Nominal Voltage		  208Y or 480Y

AC Operating Range (V)

       208		  183 - 228

       480		  422 - 528

AC Frequency Range (Hz)		  59.3 - 60.5

AC Maximum Continuous Current (A)		  83 (208V), 36 (480V)

Standby Losses (W)		  17

Harmonic Distortion (%THD) 		  <3%

Power Factor 		  >.99

MODEL	 PVP-30kW-LV	
M E C H A N I C A L  S P E C I F I C A T I O N S

Enclosure 	 NEMA 3R 	

Construction	 Aluminum	

Mounting	 Pad Mount	

Weight (lbs)	 760	

Cooling 	 Forced Convection 	

Temperature Range (ºC)	  -25 to 45  

Isolation Transformer 	 Yes 	  

Standards Approvals	 UL 1741, IEEE 1547 Compliant

Electromagnetic Interference	 FCC Class A for conducted, FCC Class B for radiated
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VT3 020211

MODEL VT3
Vapor Tight Fixture

VT3

ORDERING INFORMATION

HOUSING 
-- Corrosion resistant fiberglass housing
-- Molded plastic latches
-- Neoprene gasketed

OPTICAL SYSTEM 
-- DR Acrylic prismatic diffuser
-- T8 or T5H0 lamping available
-- 4' and 8' fixtures available
-- Multi-Tap (120/277V)

MOUNTING
-- Surface or pendant mount

CODE COMPLIANCE 
-- UL Listed for wet location

WARRANTY 
-- 1 year warranty

MODEL    LAMPS	   VOLTAGE       OPTIONS

-	 -	-	

MODEL    LAMPS			   VOLTAGE		  OPTIONS 	
VT3              2x32			   MT  -  Multi Tap		  EM500   - 500 Lumen Emergency Ballast
                     2x32T (Tandem) 				    EM800   - 800 Lumen Emergency Ballast
                     2x54 					     EM1300 - 1300 Lumen Emergency Ballast
                     2x54T (Tandem) 				    EM1400 - 1400 Lumen Emergency Ballast
                     2x59
                     2x96

Specifications and dimensions subject to change without notice. 

DIMENSIONS 
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FL7-IND 102610

Model FL7-IND
Induction Flood Light

FL7-IND

DIMENSIONS

Specifications and dimensions subject to change without notice. 

ORDERING INFORMATION

HOUSING 
-- Heavy duty die cast aluminum 
housing and hinged top frame

-- Tempered flat glass lens
-- Powder coated bronze finish
-- 1/2" Coin plugs for conduit 
and photocell

-- OxyShield 9-stage anti-
oxidation process

ELECTRICAL
-- 120V
-- 277V

OPTICAL SYSTEM 
-- Wide, secular aluminum 
reflector standard

-- Segmented, faceted Type 5 
reflector available

-- 150, 200 and 300W units 
available (300W for wide 
reflectored units only)

-- 5000K lamp standard

MOUNTING
-- Includes swivel bracket
-- Yoke, wall mount bracket 
and extruded arms (for pole 
mount) available

CODE COMPLIANCE 
-- CSA Listed for Wet Location 
-- Meets UL requirements

WARRANTY 
-- 10 year warranty

MODEL	   WATTAGE      REFLECTOR   VOLTAGE	 OPTIONS		

-	 -	-	

MODEL	     WATTAGE          REFLECTOR	          VOLTAGE	 OPTIONS
FL7	      100I                          Blank  -  Wide Standard       120  -  120V	      PC1         -  120V Photocell
	      200I	               V        -  IES Type 5	            277  -  277V	      PC2         -  277V Photocell
	      300I (2x150W)			    	  	      WG          -  Wireguard
	       			    	  			        GS           -  Glare Shield
	       			    	  			        LG            -  Polycarbonate Vandal Shield
	      			    	  			        TM           -  Pole Tennon Mount
					      			        BF            -  Aluminum Baffle
					      			        SF            -  Slip Fitter
					      			        LY             -  Large Yoke
								             WM           -  Wall Mount Bracket
					      			        AM            -  Adjustable Mounting Arm
					      			        FLEM6*    -   6" Extruded Aluminum Arm
					      			        CC            -  Custom Color
							                                           * Add an 'S' for square pole, 'R' for round pole

FL7-V
FL7-W

-	
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WP 3051109

Model WP3
Medium Wall Pack

WP3

DIMENSIONS

ORDERING INFORMATION

HOUSING 
Heavy duty die cast aluminum 
housing w/ powder coated 
bronze fi nish
Corrosion resistant housing 
and hardware
OxyShield 9-stage anti-
oxidation process
Silicone rubber gasket
1/2" coin plugs with O-rings 
for conduit and photocell

ELECTRICAL 
120V, Multi-tap (120/277V) or 
Quad-tap (120/208/240/277V) 
input 
480V

OPTICAL SYSTEM 
Anodized aluminum refl ector 
High-impact, heat-resistant, 
prismatic borosilicate lens
Available with Compact 
Fluorescent (26 to 84 watt), 
Metal Halide (35 to 175 watt), 
Pulse Start Metal Halide (175 
watt) or High Pressure Sodium 
(70 to 150 watt) lamps

-

-

-

-
-

-

-

-
-

-

Medium base, glazed 
porcelain socket pulse rated 
for 4KV, universal 4 pin socket 
(CF) or 5KV pulse rated mogul 
base

MOUNTING
Template cast for mounting 
over 4" recessed box or use 
1/2" surface conduit

CODE COMPLIANCE 
CSA Listed for wet location 
Meets UL requirements

WARRANTY
1 year warranty 

-

-

-
-

-

MODEL   WATTAGE  VOLTAGE OPTIONS ACCESSORIES

- - - - 

14 ¼” W x 9” H x 7 ¼"D

MODEL   WATTAGE  VOLTAGE OPTIONS ACCESSORIES 

WP3 (HPS) (Metal Halide) (Fluorescent) 120V* Blank - Standard PC1 - 120V Photocell
 35H 50M (MT Only) (MT Only) MT   Bronze Color PC2  - 208-277V Photocell
 50H 70M 1x26CF QT B - Black WP3FC  - Full Cutoff
 70H 100M 1x32CF 480V W - White WP3SC - Side Cutoff
 100H 150M 1x42CF  CC - Custom Color WP3LG - Polycarbonate Vandal
 150H 175M 2X26CF    (Contact Factory)    Guard
   2X32CF  EB1 - 1 Lamp Emergency WP3WG - Wireguard 
   2x42CF    (26W, 32W, 42W) 
     EB2 - 2 Lamp Emergency
       (26W, 32W)

Specifi cations and dimensions subject to change without notice. 
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