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March 31, 2022 
 
WESTCHESTER INTERMEDIATE SCHOOL ADDITIONS  
AND RENOVATIONS 
Chesterton, IN  46304 
 
TO: ALL BIDDERS OF RECORD 
 
This Addendum forms a part of and modifies the Bidding Requirements, Contract Forms, Contract 
Conditions, the Specifications, and the Drawings dated March 1, 2022 by Gibraltar Design. 
Acknowledge receipt of the Addendum in the space provided on the Bid Form. Failure to do so may 
subject the Bidder to disqualification. 
 
This Addendum consists of Pages ADD 3-1 and attached Addendum No. 3 from Gibraltar Design 
dated March 30, 2022 and consisting of 5 pages, Specification Section 09 22 13 - Metal Framing 
and Furring, Specification Section 10 11 00 - Markerboards and Corkboards, Specification Section 
12 35 53 - Science Laboratory Casework and Equipment, Specification Section 23 09 23 - 
Temperature Controls, and 128 drawings. 
 
 
A.     SPECIFICATION SECTION 00 20 00 - INFORMATION AVAILABE TO BIDDERS 
  
         1.     Add:  
  
                     The attached Roofing Survey Report submitted by Amereco, Inc. 
 
        

 
ADDENDUM 

NO. 3 
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ADDENDUM THREE 

Addendum Three (AD.03) to the drawings and specifications prepared by Gibraltar Design 
for Westchester Intermediate School Additions and Renovations for Duneland School 
Corporation, Chesterton, Indiana. 

All Contractors bidding on this project shall read all of the items covered below and shall 
comply with all of the requirements as set forth, including any necessary refinements or 
additions generated by this Addendum and required by the intent of the original contract 
documents. All Contractors shall acknowledge on their bid form that they have received this 
Addendum, Addendum One and Addendum Two, and include the appropriate content of 
same within their bid proposal. 

 
SPECIFICATIONS 

1. Specification Section 08 11 13 Standard Steel Doors and Frames 
A. Revise Paragraph 2.8.D.1 to read as follows: 

“1. Factory assemble lites in doors using 3/8” inch safety glass on one surface and 1/4 inch 
safety glass on the opposite surface separated by a 1/2 inch air space.  Fabricate to 
be individually removable.” 

B. Delete Paragraph 2.8.C.7 in its entirety. 

C. Change Paragraph Header 2.8 to read: 

“Sound Isolating Doors – Practice Rooms ONLY” 

2. Specification Section 09 22 13 Metal Framing and Furring 
A. Replace Specification Section 09 22 13, Metal Framing and Furring, with Specification 

Section 09 22 13, included in this Addendum. 

3. Specification Section 09 51 00 Acoustical Ceilings 
A. Revise Paragraph 2.3.A and 2.3.A.1 to read as follows: 

“A. ACT3 - Ceiling Panels: 
Basis of Design Product:  Geometric Diffusers, as manufactured by Kinetics Noise 
Control, Inc.; thermo-molded plastic, 0.125 inches thick with lemon-peel finish; 
Class A in accordance with ASTM E84; for installation in T-bar ceiling grid system, 
offset pyramidal shape; or approved equal. 
1. Size:  2 feet x 2 feet x 6.75 inches.” 

4. Specification Section 09 65 13  Resilient Flooring 
A. Add the following to Paragraph 2.2.B.1: 

“1. Wear Layer Thickness:  20 mils with Quantum Guard Elite and 32 mils is acceptable for 
Classrooms.  32 mils and 40 mils is acceptable in the Corridors.” 

B. Add the following to Paragraph 2.3.B: 

“…Provide coils in 120’ lengths.” 

5. Specification Section 09 66 23 Thin-Set Epoxy Terrazzo 
A. Delete Paragraph 2.1.C in its entirety. 

B. Revise Paragraph 2.1.D to read as follows: 
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“D. Surface Aggregate:  See “Finish Legend” on Drawings for colors and patterns.” 

6. Specification Section 09 67 22 Resinous Flooring – A 
A. Delete “General Polymers” from Paragraph 2.1.A.1. 

B. Revise Paragraph 2.2.A.8 to read as follows: 

“Aggregate: Color to match Sherwin Williams Velvet Feather for RF2 and Sherwin 

   Williams Milky Way for RF1.” 

C. Delete Paragraph 3.3.D in its entirety. 

D. Terroxy Resin Systems (Terrazzo & Marble Supply) is hereby approved to bid Mosaic Vinyl 
Flakes for this project. All requirements of the Drawings and Specifications shall be met, 
including the color selections. 

7. Specification Section 09 67 23 Resinous Flooring – B 
A. Revise Paragraph 2.2.7 to read as follows: 

“Aggregate:  Color to match Sherwin Williams Fuzzy Wool for RF3.” 

B. Terroxy Resin Systems (Terrazzo & Marble Supply) is hereby approved to bid Quartz 
Aggregate for this project. All requirements of the Drawings and Specifications shall be 
met, including the color selections. 

8. Specification Section 09 84 00  Acoustical Wall Panels 
A. Add Paragraph 2.2.B to read as follows: 

“B. Acoustic Diffusive Wall Panels in Band C-105, Choir D-117, and Orchestra D-124. 

1. Basis of Design Product:  Geometric Sound Wall Diffusers manufactured by Kinetics 
Noise Control, Inc., or approved equal. 

2. Type:  Radius Diffusers.” 

9. Specification Section 10 11 00 Markerboards and Corkboards 
A. Replace Specification Section 10 11 00, Marker Boards and Corkboards, with Specification 

Section 10 11 00, included in this Addendum. 

10. Specification Section 10 14 00 Signage 
A. Revised Paragraph 2.1.A.2 to read as follows: 

“Material:  .080” thick subsurface painted matte acrylic panel with surface applied 

 paint.  Color:  As selected by the Architect from manufacturer’s standard 

 colors.” 

11. Specification Section 10 51 14 Ventilated Lockers 
A. Revise Paragraph 2.3.D.2 to read as follows: 

“2. Integral Locks:  Provide No. 1630 combination lock as manufactured by Master Lock 
Company, Milwaukee, Wisconsin, or approved equal, on all Athletic Lockers.” 

12. Specification Section 12 32 18 Music Casework 
A. Revise Paragraph 2.2.A.2.c to read as follows: 

“c. Instrument Storage Cabinets 27 inches or more wide:  One-piece high-molecular 
blow-molded polyethylene with 1 1/2 inch thick radius front edge.  Color – sand; 
mount to cabinet walls with steel clip supports; provide tubular steel support at front 
edge.” 
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13. Specification Section 12 35 53 Science Laboratory Casework and 
Equipment 

A. Replace Specification Section 12 35 53, Science Laboratory Casework and Equipment, 
with Specification Section 12 35 53, included in this Addendum. 

14. Specification Section 23 09 23 Temperature Controls 
A. Replace Specification Section 23 09 23, Temperature Controls, with Specification Section 

23 09 23, included in this Addendum. 

 

DRAWINGS 
1. Sheets C-1.2, C-1.3, C-2.0, C-2.1, C-3.0, C-3.1, C-3.2, C-3.3, C-4.0, 

C-4.1, C-4.2, C-4.3, C-4.4, C-5.0, C-5.1 
 

A. Refer to fifteen(15) revised full size drawings, included in this Addendum, for revisions. 

1. Sheet S001   
A. Refer to revised full size drawing, included in this Addendum, for revisions. 

2. Sheets S104, S109   
A. Refer to two (2) revised full size drawings, included in this Addendum, for revisions. 

3. Sheets S200, S203, S204, S208  
A. Refer to four (4) revised full size drawings, included in this Addendum, for revisions. 

4. Sheets S403, S411  
A. Refer to two (2) revised full size drawings, included in this Addendum, for revisions. 

5. Sheet AD-105  
A. Refer to revised full size drawing, included in this Addendum, for revisions. 

6. Sheets A-101, A-104, A-105   
A. Refer to three (3) revised full size drawings, included in this Addendum, for revisions. 

7. Sheets A-103, A-104, A-105, A-106, A-107, A-108  
A. Add Plan Note #51 to read as follows: 

“All exposed gypsum board walls, bulkheads, and ceilings to be skim coated, sanded, 
and primed prior to final painting.” 

B. Add Note #51 to the following Corridors: D-109, E-100, E-104, E-115, F-115, F-124, G-117, 
G-126, H-100, H-114, H-115, H-129, J-118 and J-124. 

8. Sheets A-202, A-203  
A. Refer to two (2) revised full size drawings, included in this Addendum, for revisions. 

9. Sheet A-210   
A. Refer to revised full size drawing, included in this Addendum, for revisions. 

10. Sheet A-303  
A. Provide one (1) Date Stone on Elevation #17 at Unit L Canopy.  Exact location to be 

determined in Shop Drawings. 
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11. Sheets A-411, A-420, A-421, A-422  
A. Refer to four (4) revised full size drawings, included in this Addendum, for revisions. 

12. Sheets A-501, A-502  
A. Refer to two (2) revised full size drawings, included in this Addendum, for revisions. 

13. Sheets A-601, A-603, A-604   
A. Refer to three (3) revised full size drawings, included in this Addendum, for revisions. 

14. Sheets A-701, A-702, A-703, A-704, A-705, A-706, A-707, A-708, 
A-709, A-710, A-730 

 

A. Refer to eleven (11) revised full size drawings, included in this Addendum, for revisions. 

15. Sheets A-801, A-802, A-803, A-804, A-805, A-806, A-807, A-808, 
A-809, A-810, A-820, A-830, A-840 

 

A. Refer to thirteen (13) revised full size drawings, included in this Addendum, for revisions. 

16. Sheets K-101, K-500, K-501, K-601, K-602  
A. Refer to five (5) revised full size drawings, included in this Addendum, for revisions. 

17. Sheet FP-401  
A. Refer to revised full size drawing, included in this Addendum, for revisions. 

18. Sheets PD101, PD103  
A. Refer to two (2) revised full size drawings, included in this Addendum, for revisions. 

19. Sheets P-101, P-104, P-105, P-106, P-107, P-109, P-110  
A. Refer to seven (7) revised full size drawings, included in this Addendum, for revisions. 

20. Sheets P-201, P-204, P-205, P-210  
A. Refer to four (4) revised full size drawings, included in this Addendum, for revisions. 

21. Sheet P-301  
A. Refer to revised full size drawing, included in this Addendum, for revisions. 

22. Sheet P-401  
A. Refer to revised full size drawing, included in this Addendum, for revisions. 

23. Sheet MV102  
A. Refer to revised full size drawing, included in this Addendum, for revisions. 

24. Sheets MP104, MP106, MP108, MP109, MP110  
A. Refer to five (5) revised full size drawings, included in this Addendum, for revisions. 

25. Sheet M-203  
A. Refer to revised full size drawing, included in this Addendum, for revisions. 

26. Sheets M-302, M-303, M-304  
A. Refer to three (3) revised full size drawings, included in this Addendum, for revisions. 

27. Sheets M-501, M-502  
A. Refer to two (2) revised full size drawings, included in this Addendum, for revisions. 

28. Sheets EL101, EL103, EL104, EL105, EL106, EL107, EL108  
A. Refer to seven (7) revised full size drawings, included in this Addendum, for revisions. 
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29. Sheets EP101, EP102, EP103, EP104, EP105, EP106, EP107, 
EP108, EP109, EP110 

 

A. Refer to ten (10) revised full size drawings, included in this Addendum, for revisions. 

30. Sheets EP202, EP204, EP207  
A. Refer to three (3) revised full size drawings, included in this Addendum, for revisions. 

31. Sheet EP301  
A. Refer to revised full size drawing, included in this Addendum, for revisions. 

32. Sheet E-401  
A. Refer to revised full size drawing, included in this Addendum, for revisions. 

33. Sheet E-502  
A. Refer to revised full size drawing, included in this Addendum, for revisions. 

34. Sheets E-601, E-602, E-603, E-604, E-605, E-606, E-607  
A. Refer to seven (7) revised full size drawings, included in this Addendum, for revisions. 

35. Sheet E-608  
A. Add Sheet E-608 to the Volume 3 drawing set, included in this Addendum. 

 

 

Pages 1 through 5, inclusive, Specification Sections 09 22 13, 10 11 00, 12 35 53, 23 09 23, and 
One Hundred Twenty-Eight (128) Full-Size Drawings, constitute the total makeup of Addendum 
Three. 

 

 

 
________________________________________ 
Y:\21-141 Duneland SC - Westchester Intermediate School Additions and Renovations\Specs\Addendum THREE\AD03.docx 
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SECTION 09 22 13 
METAL FRAMING AND FURRING 

1 General 
1.1 Section Includes 

A. Wall, bulkhead, and furred space framing. 

B. Metal channel ceiling and soffit framing. 

C. Framing accessories. 

1.2 Related Sections 
A. Section 06 10 00 – Rough Carpentry:  Wood blocking. 

B. Section 09 29 00 - Gypsum Board. 

1.3 References 
A. ASTM A36 - Structural Steel. 

B. ASTM A446 - Steel Sheet, Zinc-Coated (Galvanized) by Hot Dip Process, 
Structural (Physical) Quality. 

C. ASTM A525 - Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process. 

D. ASTM C847 - Metal Lath. 

E. ASTM E90 - Laboratory Measurement of Airborne Sound Transmission Loss of 
Building Partitions. 

1.4 System Description 
A. Metal stud framing for interior walls. 

1. Walls include partitions, bulkheads, piers, pilasters, jambs, returns, reveals, 
backs of recesses and alcoves, and jambs and heads of doors and 
windows. 

B. Metal furring and framing for interior ceilings. 

1. Ceilings include furred spaces and other overhead work. 

1.5 Regulatory Requirements 
A. Conform to applicable code for fire rated assemblies. 

1.6 Coordination 
A. Coordinate work of this Section with installation of hollow metal frames. 



 
Duneland Westchester IS  

Additions and Renovations 
21-141 

 

METAL FRAMING AND FURRING 09 22 13-2 
 

B. Coordinate the installation of bucks, anchors, blocking, and electrical and 
mechanical work which is to be placed in or behind framing, lathing, and 
furring. 

2 Products 
2.1 Metal Framing And Furring - Acceptable Manufacturers 

A. Allied Studco, Inc., Phoenix, Arizona. 

B. Clark Steel Framing Systems, Middletown, Ohio. 

C. Consolidated Systems, Inc., Columbia, South Carolina. 

D. Dietrich Metal Framing, Inc., Pittsburgh, Pennsylvania. 

E. Marino Industries Corp., Westbury, New York. 

F. The Steel Network, Inc., Raleigh, North Carolina. 

2.2 Framing Materials 
A. General: 

1. Sheet steel conforming to ASTM A446. 

a. Grade A:  Possessing minimum yield strength of 33 ksi. 

b. Grade C:  Possessing minimum yield strength of 40 ksi. 

2. Galvanized Coating:  ASTM A525, G-60. 

3. Size, gage, and length as recommended by the manufacturer for the 
intended use. 

B. Studs for Exterior Soffit and Parapet Construction: 

1. Refer to Cold Formed Metal Framing. 

C. Interior Studs and Tracks:  ASTM C 645. Use either steel studs and runners or 
embossed steel studs and runners. 

1. Steel Studs and Runners: 

a. Minimum Base-Metal Thickness: 0.033 inch, 20 gauge. 

b. Depth:  As indicated on Drawings, 1-5/8 inches, 3-5/8 inches or 6 inches. 

2. Embossed Steel Studs and Runners: 

a. Minimum Base-Metal Thickness: As indicated on Drawings, 0.019 mils 
(65 ksi), EQ 20 gauge (up to 14 foot height requirement), 0.030 mils 
(33 ksi), EQ 20 gauge (above 14 foot height requirement), 0.033 mils 
(33 ksi), EQ 18 gauge. 
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b. Depth: As indicated on Drawings, 3-5/8 inches or 6 inches. 

3. Z Furring Channels:  Minimum 24 gage, corrosion-resistant, thickness 
required for intended use. 

4. Studs for Walls to Receive Ceramic Tile:  Galvanized sheet steel; minimum 
18 gage thick; minimum size, 3 5/8 inches; length as required. 

5. Provide deflection tracks at heads of walls. 

D. Studs for Exterior Wall Construction:  Refer to Cold Formed Metal Framing 
Section. 

E. Furring Channels:  Hat shaped formed steel; minimum 25 gage thick, 7/8 inch 
deep by 2-9/16 inches wide; length as required. 

F. Hangers:  Galvanized steel wire, minimum No. 8 size; to rigidly support ceiling 
components in place. 

G. Horizontal Bridging:  1-1/2 inches deep, cold rolled channels where possible. 

H. Anchorage and Fastening Devices:  Approved devices of type and size to suit 
application; as recommended by the manufacturer and as approved by the 
Architect. 

1. Provide bent plate clip angles and corner reinforcement as required. 

I. Metal Strapping:  Sheet metal; minimum 20 gage; width required for device to 
be anchored; minimum length, 16 inches. 

J. Sealant for Gypsum Board Construction:  Non-hardening, non-skinning, as 
recommended by the manufacturer. 

K. Lateral Bracing:  Formed steel; minimum 16 gage thick; size and length as 
required. 

L. Control and Expansion Joint Accessories for Plaster Construction:  Formed 
sheet steel; minimum 25 gage thick; accordion profile, 2 inches expanded 
metal flanges each side. 

M. (Contractors Option) Grid Suspension System of interior ceilings and 
bulkheads: ASTM C645-07 – Manufacturers standard direct hung grid 
suspension system composed of the main beams and cross furring members 
that interlock to form a modular supporting network. 

1. Products: Armstrong World Industries, Inc., Drywall Grid Systems; Chicago 
Metallic Corporation, 640-C Fire Front 650-C Drywall Furring System; USG 
Corporation; Drywall Suspension System.  

2.3 Finishes 
A. Framing Materials:  Galvanized. 

B. Hangers, Anchors, and Fastening Devices:  Galvanized. 
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2.4 Fabrication 
A. Fabricate assemblies of framed sections to sizes and profiles required; with 

framing members fitted, reinforced, and braced to suit design requirements. 

B. Fit and assemble in largest practical sections for delivery to site, ready for 
installation. 

3 Execution 
3.1 Inspection 

A. Verify that surfaces and conditions are ready to receive work. 

B. Beginning of installation means acceptance of substrate and existing 
surfaces. 

3.2 Installation - General 
A. Install in accordance with the manufacturer's printed instructions and as 

approved by the Architect. 

B. Anchor door bucks and framing members to adjacent studs and runners. 

C. When fastening metal framing to miscellaneous or structural steel, use stud 
welds or 1/4 inch self-drilling, self-tapping TEC screws. 

3.3 Metal Stud Framing 
A. Align and secure top and bottom runners at maximum 24 inches on center. 

1. Place two beads of sealant at 1/4 points between runners and substrate. 

B. Fit runners under and above openings; secure intermediate studs at spacing 
of wall studs. 

C. Install studs vertically at maximum 16 inches on center. 

1. Place two beads of sealant between studs and adjacent vertical 
surfaces. 

D. Connect studs to tracks as recommended by the manufacturer and as 
approved by the Architect. 

E. Stud splicing not permissible. 

F. Construct corners using minimum three studs. 

G. Double studs at wall openings, door and window jambs, and not more than 
1-1/2 inches each side of openings and wall intersections. 

H. Brace stud framing system and make rigid. 

I. Coordinate erection of studs with requirements of door frame supports and 
attachments. 
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J. Align stud web openings. 

K. Coordinate installation of bucks and anchors with electrical and mechanical 
work to be placed in or behind stud framing. 

L. Extend partitions through ceiling to floor or roof deck above, unless shown 
otherwise on Drawings. 

M. Maintain clearance under structural building members to avoid deflection 
transfer to studs. 

N. Install horizontal bridging in all walls at maximum 4 feet on center, starting at 
approximately 1'-6" above floor. 

1. Fasten at each stud. 

O. At pipe spaces, chases, and similar locations with finish materials applied to 
only one side of metal studs, tie the two rows of studs together or brace back 
to adjacent wall. 

P. Provide additional studs and channels where required. 

Q. Frame in all ducts, pipes, roof conductors, conduit, and electrical panels in 
finished areas. 

R. Frame in the sides, top, and bottom of all surface mounted electrical panels, 
including those in rooms with exposed block walls, and frame in all conduit 
extending from the panel to the floor or ceiling. 

S. Anchor runners to top of masonry walls with 3/8 inch diameter anchor bolts at 
maximum 4 feet on center. 

1. Extend bolts minimum 8 inches into masonry. 

2. Provide three masonry nails equally spaced between bolts. 

T. Provide chases where required for mechanical trades. 

U. Establish expansion joints at interior corners in gypsum board construction 
where required by the Architect. 

V. Provide blocking for wall mounted door stops consisting of a horizontal metal 
stud anchored securely between vertical studs. 

1. Coordinate locations of door stops. 

W. Install metal strapping to provide backing for markerboard and corkboard 
grounds, wall mounted casework, and other wall mounted items. 

1. Anchor metal strapping across minimum of two framing members. 

2. Provide metal strapping in wall for future installation of marker board at 
locations indicated on Drawings.  
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X. Wood Blocking:  Provide two rows of wood blocking in walls to receive upper 
casework cabinets.  Verify locations with casework suppliers. 

Y. Establish expansion joints in plaster construction with back to back casing 
beads set 1/16 inch apart. 

1. Cope or miter beads at corners. 

2. Fasten at minimum 8 inches on center, staggered in the two wings. 

3. Cut lath and channels free at expansion joints. 

3.4 Wall And Furred Space Framing 
A. Erect wall furring by directly attaching to masonry and concrete walls. 

1. Erect furring channels vertically horizontally. 

a. Secure in place on alternate channel flanges at maximum 24 inches 
on center. 

2. Space furring channels maximum 16 inches on center. 

3. Shim furring channels to provide straight and plumb finished wall surfaces. 

3.5 Ceiling And Soffit Framing 
A. Install framing to height indicated. 

1. Erect after work above ceiling is complete. 

2. Coordinate location of hangers with other work. 

B. Install ceiling furring independent of walls, columns, and work above ceiling. 

1. Securely anchor hangers to structural members with hanger wire or 
embed in structural slab. 

2. Do not attach hanger wires to metal roof deck. 

C. Space 1-1/2 inch main carrying channels at maximum 48 inches on center; 
not more than 6 inches from wall surfaces; lap and splice securely. 

1. Use 2 inch channels where supporting members are more than 4 feet, but 
less than 5 feet on center. 

2. Use two pieces of 2 inch channels nested together where supporting 
members are more than 5 feet, but less than 6 feet on center. 

D. Securely fix carrying channels to hangers to prevent turning or twisting and to 
transmit full load to hangers. 
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E. Place furring channels perpendicular to carrying channels, not more than 
2 inches from perimeter walls, and rigidly secure; lap and splice securely. 

1. Use 7/8 inch furring channels at maximum 16 inches on center for gypsum 
board construction. 

F. Reinforce openings in suspension system, which interrupt main carrying 
channels or furring channels with lateral channel bracing. 

1. Extend bracing minimum 24 inches past each opening. 

G. Establish contraction, control, and expansion joints with specified joint device, 
where required by the Architect. 

1. Cope or miter beads at corners. 

2. Fasten at minimum 8 inches on center, staggered in the two wings. 

3. Cut lath and channels free at expansion joints. 

4. Locate expansion joints at maximum 12 feet on center in both directions. 

H. Laterally brace suspension system. 

3.6 Bulkhead Framing 
A. Provide all framing for bulkhead and overhead construction, unless 

specifically noted otherwise. 

3.7 Tolerances 
A. Maximum Variation from True Lines and Levels:  1/8 inch in 10 feet. 

B. Maximum Variation from True Position:  1/8 inch. 

END OF SECTION 
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SECTION 10 11 00 
MARKERBOARDS AND CORKBOARDS 

1 General 
1.1 Section Includes 

A. Porcelain surfaced markerboards. 

B. Porcelain surfaced markerboard/projection boards. 

C. Corkboards. 

D. Trim, tray, and accessories. 

1.2 References 
A. ANSI A208.1 - Mat Formed Wood Particle Board. 

B. APA - American Plywood Association. 

C. FS CCC-W-408A - Wall Covering Vinyl-Coated. 

D. FS LLL-B-810 - Building Board, (Hardboard) Hard Pressed, Vegetable Fiber. 

1.3 Regulatory Requirements 
A. Conform to applicable code for flame/fuel/smoke rating for vinyl fabric 

covered corkboards in accordance with ASTM E84. 

1.4 Submittals 
A. Submit shop drawings and product data under provisions of Division 1. 

1. Indicate on shop drawings, wall elevations, dimensions, joint locations, 
trim, accessories, and anchor details. 

1.5 Maintenance Data 
A. Submit maintenance data under provisions of Division 1. 

1.6 Delivery 
A. Deliver factory assembled markerboard, corkboard, and trim to project site 

four (4) months prior to projected completion date. 

1. Violation of the above requirement will result in cancellation of the 
markerboard order and the supplying of another markerboard at no 
extra cost to the Owner. 
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1.7 Warranty 
A. Warranty:  Include coverage of markerboard surface from discoloration due 

to cleaning, crazing, cracking, and staining for fifty (50) years after date of 
original installation. 

2 Products 
2.1 Markerboards And Corkboards - Acceptable Manufacturers 

A. Marsh by Polyvision Corp., New Philadelphia, Ohio. 

1. Pro-Rite Markerboard. 

B. Newline Products, Inc., Plano, Texas. 

C. Claridge Products and Equipment, Inc., Harrison, Arkansas. 

2.2 Marker/Projection Boards  - Acceptable Manufacturers 
A. Basis of Design: Marsh by Polyvision Corp., Dixonville, Pennsylvania. 

1. “e3 CeramicSteel Duo”. 

2. Or Approved Equal. 

2.3 Materials 
A. Sheet Steel:  Special quality, enameling steel, low metaloid and copper 

content, 24 gage; or Vitracite, 24 gage. 

B. Aluminum Extrusions:  Snap-on type. 

C. Composition Cork:  Formulation of cork granules, oils, and pigments, 
impregnated with plastic; burlap backed; Class B; color as selected. 

D. Plywood:  APA Structural I, Grade C-D, fir species. 

E. Hardboard:  FS LLL-B-810; tempered, smooth face, both sides. 

F. Particle Board:  ANSI A208.1; wood chips or shavings set with waterproof resin 
binder, sanded faces. 

G. Vinyl Fabric: FS CCC-W-408, Type II burlap weave; weighing not less than 13 
oz./sq. yd.; with flame-spread index of 25 or less per ASTM E 84. 

1. Refer to Finish Legend. 

H. Aluminum Backing:  Aluminum sheet, minimum 0.015 inch thick. 

I. Adhesives:  Type recommended by manufacturer. 
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2.4 Finishes 
A. Porcelain Enamel:  Glass fibered enamel, baked to vitreous surfaces; 

reflectance factor of more than 15 percent and less than 20 percent as 
recommended by the American Illuminating Engineering Society and the 
American Institute of Architects in the report, American Standard Practice for 
Schools; color as selected from manufacturer's available range. 

1. Base Coat:  Minimum 0.0025 inch nickel cobalt ground coat, front and 
back. 

2. Finish Coat:  Minimum 0.003 inch porcelain enamel writing coat, front, 
and all edges at joints. 

3. Markings:  Provide factory applied markerboard markings fused to 
finished writing surface.  Verify color of markings. 

a. Staff Lines:  Five bar staff markings with lines spaced 1 inch on center 
and 5 inches between staffs. 

1) Location:  See drawings. 

B. Composition Cork Surface:  Vinyl impregnated cork of color as selected from 
manufacturer's full available range. 

C. Aluminum Frame and Accessories:  Anodized to clear finish. 

2.5 Accessories 
A. Map Supports:  Formed aluminum hooks and roller brackets, sliding type to fit 

map rail.  Provide four hooks and two roller brackets on each markerboard. 

B. Flag Holders:  Cast aluminum bored to receive flag staff, bracketed to fit top 
rail of markerboard. 

1. Provide one flag holder for each classroom. 

C. Starter Kits:  Accessory starter kit for each markerboard consisting of the 
following: 

1. Cleaning, maintenance, and how-to-use handbook. 

2. Minimum twelve dry marker pens in four colors and eraser. 

2.6 Fabrication - Markerboards 
A. Outer Face Sheet:  Steel, 24 gage. 

B. Core:  Plywood; 1/4 inch thick. 

1. Contractor's Option:  Particle board, 3/8 inch thick. 

C. Backing Surface:  Aluminum sheet, 0.015 inch thick. 

D. Splice Joint:  Not allowed. 
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E. Provide balanced high-pressure, factory-laminated markerboard assemblies 
of 3-ply construction consisting of face sheet, core, and backing.  Factory 
apply frames and trim to markerboards. 

2.7 Fabrication - Corkboards 
A. Outer Facing:  Composition cork, 1/4 inch thick, reinforced with burlap 

backing. 

B. Backing:  Hardboard, 1/4 inch thick. 

C. Provide balanced high-pressure, factory-laminated corkboard assemblies of 
2-ply construction consisting of facing and backing.  Factory apply frames 
and trim to corkboards. 

2.8 Frame And Trim 
A. Frame:  Extruded aluminum, snap-on type; map rail with cork insert over 

markerboard surfaces. 

B. Chalk Tray:  Extruded aluminum, of snap-on profile; one piece, full length of 
markerboard; closed aluminum end closures; concealed fasteners. 

1. Lap edges of marker or cork minimum 1/4 inch. 

C. Concealed Fasteners:  Provide continuous aluminum grounds with integral 
continuous aluminum clips, one piece configuration. 

3 Execution 
3.1 Inspection 

A. Verify that surfaces and internal wall blocking are ready to receive work. 

B. Beginning of installation means acceptance of substrate construction. 

C. Provide porcelain thickness meter to Construction Manager for measuring 
thickness of porcelain. 

3.2 Installation 
A. Install in accordance with manufacturer's instructions. 

B. Install continuous grounds with integral continuous clips with toggle bolts or 
approved fasteners. 

C. Verify all dimensions and locations of items prior to installation. 

D. Verify mounting height. 

E. Secure units level and plumb. 
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F. Provide all framed corkboards throughout the project. 

3.3 Cleaning 
A. Clean surfaces in accordance with manufacturer's instructions. 

B. Cover markerboard and corkboard surfaces with protective cover, taped to 
frame. 

C. Remove protective cover at Date of Substantial Completion. 

END OF SECTION 
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SECTION 12 35 53 
SCIENCE LABORATORY CASEWORK AND EQUIPMENT 

1 General 
1.1 Work Included 

A. Wood cabinets and bases. 

B. Countertops, with cutouts for mechanical and electrical components. 

C. Plumbing service fixtures. 

1.2 Work Furnished But Installed Under Other Sections 
A. Furnish mechanical components to Division 22 - Plumbing Fixtures. 

1. Direct mechanical trades to exact location of each fixture with its 
respective trim. 

1.3 Related Work 
A. Section 08 71 00 – Door Hardware:  Masterkeyed cylinders. 

B. Section 09 29 00 - Gypsum Board:  Gypsum board bulkheads. 

C. Section 09 65 13 - Resilient Flooring:  Vinyl base. 

D. Division 23 - Mechanical:  Fume hood blower. 

E. Division 26 - Electrical service fittings. 

1.4 References 
A. Perform all work and furnish all material in accordance with the below listed 

references. 

1. AWI - Quality Standards of Architectural Woodwork Institute. 

2. PS (Product Standards) 51 - Hardwood and Decorative Plywood. 

3. NEMA (National Electrical Manufacturers Association) LD-3 High Pressure 
Decorative Laminates. 

4. ADA Accessibility Guidelines for Buildings and Facilities, Appendix A, 
Part 36, Standards for Access Design. 

5. Indiana Handicapped Accessibility Code. 
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1.5 Submittals 
A. Submit shop drawings and product data under provisions of Division 1. 

1. Include component dimensions, configurations, elevations, construction 
details, joint details, attachments, bulkhead dimensions (length, depth, 
and height above floor), complete Equipment Schedule, and all 
rough-ins. 

2. Provide two 4 inch by 6 inch finished stain samples. 

B. Submit samples under provisions of Division 1. 

1.6 Delivery, Storage, And Handling 
A. Deliver products to site and store products on site under provisions of 

Division 1. 

B. Do not deliver casework to site until destination space is ready to receive it. 

C. Coordinate size of access and route to place of installation. 

2 Products 
2.1 Science Laboratory Casework And Equipment - Acceptable 

Manufacturers 
A. William Hermann and Son, Inc., Indianapolis, Indiana. 

B. Diversified Woodcrafts Inc., Suring, Wisconsin. 

C. Campbell Rhea, Paris, Tennessee. 

D. Leonard Peterson Company, Auburn, Alabama. 

2.2 Definitions 
A. Exposed Surfaces: 

1. Surfaces visible when drawers and solid doors are closed. 

2. Surfaces behind clear glass doors. 

3. Interior surfaces of open units. 

4. Bottoms of cabinets 42 inches or more above finished floor. 

5. Tops of cabinets less than 72 inches above finished floor. 

6. Front rails. 

B. Semi-Exposed Surfaces: 

1. Surfaces which become visible when solid doors are open. 
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2. Bottoms of cabinets more than 30 inches , but less than 42 inches above 
floor. 

3. Tops of cabinets 72 inches or more above floor, when visible from an 
upper level. 

C. Concealed Surfaces: 

1. Surfaces not normally visible after installation, with doors open. 

2. Bottoms of cabinets less than 30 inches above floor. 

2.3 Materials 
A. Hardwood Lumber:  Plain sliced red oak hardwood or to match wood of 

existing cabinetry in adjacent rooms, graded in accordance with 
requirements of AWI; kiln dried to uniform moisture content of 6 percent. 

B. Hardwood Plywood:  Grade A in accordance with requirements of AWI. 

1. Exposed Surfaces:  Veneer core, 7-ply or 9-ply; exposed face of select 
grade plain sliced red oak plywood or to match wood of existing 
casework in adjacent rooms. 

a. All casework ends, tops, and bottoms, except as noted below. 

b. Shelves. 

c. Wall case tops and bottoms. 

d. Tall case tops. 

2. Other Exposed Surfaces:  Particle board core, 3-ply; exposed face of 
select hardwood veneer. 

a. Casework sides and base cabinets bottoms. 

3. Semi-Exposed Surfaces:  Plywood with a face of select hardwood veneer. 

4. Concealed Surfaces:  Plywood with a face of sound grade hardwood 
veneer. 

C. Hardboard:  Welded fiberboard composed of wood fibers and resin binders 
formed under heat and pressure. 

D. Glass:  Without imperfections or marred surfaces. 

1. Double strength clear tempered float glass, 1/8 inch thick, for framed 
glass doors of wall and upper cases. 

2. Clear tempered float glass, 1/4 inch thick, for doors of tall cases and for 
unframed glass doors of wall and upper cases. 

3. Safety Glass:  Laminated, 7/32 inch thick, for fume hood sash. 
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E. Countertops:  Composite chemical resistant tops, backsplashes, and 
endsplashes. 

F. Finish Hardware:  Manufacturer's standard satin chrome finish. 

G. Glue:  Type 2 or Type 3. 

H. Scribe Mold and Fillers:  Wood to match casework. 

1. Scribe Mold At Backsplash and Endsplash: 

a. 5/8 inch by 5/16 inch wood mold with radius lead edge. 

b. Paint to match countertop. 

2. Scribe Mold At Junction Between Casework and Adjacent Construction: 

a. Wood to match casework. 

b. 7/8 inch by 5/16 inch wood mold with radius lead edge. 

3. Fillers:  Same material as casework fronts; fill space between casework 
and adjacent construction. 

I. Wood Finish:  Highly chemical resistant modified acrylic urethane with built-in 
U. V. blocker, or equal finish, over stain of selected color. 

J. Plumbing Fittings and Fixtures: 

1. Sinks With Strainers and Tail Pieces:  Manufactured by Durcon or equal. 

a. Single Sink Unit – Under-mount 18-inch x 15-inch x 8-inch, as 
manufactured by Campbell Rhea, model #9732, or approved equa. 

b. Single Sink (ADA) – Drop-in 18-inch x 15-inch x 8-inch, as 
manufactured by Campbell Rhea, model #9711D, or approved 
equal. 

c. Double Compartment Sink – Under-mount Unit, as manufactured by 
Campbell Rhea, model #9732-DC, or approved equal. 

2. Faucets and Gas and Air Cocks:  Vandal resistant as manufactured by 
the Chicago Faucet Company, Des Plaines, Illinois, or Campbell Rhea, 
Paris, Tennessee. 

a. Basis of Design Faucets: as manufactured by Campbell Rhea, model 
#9488. 

b. Basis of Design Faucet (ADA): as manufactured by Campbell Rhea, 
model #9488-BH (with blade handle). 

c. Faucet with Sprayer: water saver sprayer combo, as manufactured 
by Campbell Rhea, model #WSF-PR411AOF.”. 
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2.4 Hardware 
A. Shelf Standards and Clips:  Manufacturer's standard. 

B. Door and Drawer Pulls:  As selected from manufacturer's standards, satin 
chrome finish. 

C. Hinges:  Heavy-duty, five-knuckle, institutional type, satin chrome finish. 

1. Provide two hinges for doors up to and including 48 inches high. 

2. Provide three hinges for doors over 48 inches high. 

D. Catches:  Friction-type, adjustable, with nylon roller and strike. 

E. Stop Chains:  Provide stop chains on tall casework doors abutting walls or 
countertops. 

F. Locks:  Disc tumbler cylinder cam lock, each room keyed separately and 
master keyed. 

1. Dull chrome finish. 

2. Provide two keys for each room and five overall masterkeys. 

3. Basis-of-Design Product:  Olympus No. 100DR and 200DW. 

G. Masterkeyed Locks:  Cylinder lock, each room keyed separately and master 
keyed. 

1. Dull chrome finish. 

H. Drawer Stops:  Positive spring action type or gravity stop. 

I. Drawer Suspension:  Accuride epoxy coated, 100 pounds capacity, full 
extension, telescoping, ball bearing suspension. 

J. Upright Rod Assembly:  Two satin duraluminum upright rods 3/4 inch in 
diameter and 46 inches long, two die-cast zinc alloy flush plates with 
threaded shank and one satin duraluminum cross arm 3/4 inch in diameter 
and 36 inches long held in place by two nickel plated clamps. 

K. Tote Trays: 

1. High impact polyethylene with card holders. 

2. Size:  10-1/2 inches wide by 3-1/2 inches high by 19 inches deep, 
14-1/2 inches wide by 3-1/2 inches high by 19 inches deep. 

3. Provide tote trays which glide on structural polyethylene continuous side 
rails, adjustable at 1 inch on center. 
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2.5 Fabrication – General 
A. Casework Design:  Frame construction, lipped overlay.  32 mm construction 

will not be allowed. 

1. Grain Direction:  Matched vertical on both doors and drawer fronts. 

2. Joinery:  Manufacturer’s doweled joint system, glued, clamped and 
screwed. 

B. Fabricate casework in accordance with recommendation of AWI; custom 
grade, except as shown or noted otherwise. 

1. Wood Grain Color and Finish:  Uniform and consistent in appearance. 

C. Size Components as Follows: 

1. Tops, Bottoms, and Ends:  Behind solid doors, 3/4 inch particle core with 
rotary natural birch or maple veneer; exposed to view, 3/4 inch particle 
core with red oak veneer. 

2. Backs:  1/4 inch plywood, housed into ends. 

3. Wall and Base Cabinet Front Frames:  Minimum of 3/4 inch by 1 3/4 inch 
red oak hardwood stiles and rails with mortise and tenon joint. 

a. Minimum Tenon Size:  1-1/2 inches by 3/8 inch. 

4. Tall Storage Cabinet Front Frames:  Rails, 1 1/16 inch by 1 3/4 inch red oak 
hardwood; stiles, 1 1/16 inch by 2 5/16 inch red oak hardwood with 
mortise and tenon joint. 

a. Minimum Tenon Size:  1-1/2 inches by 3/8 inch. 

5. Drawers: 

a. Bottoms:  1/4 inch birch veneer core plywood. 

b. Sides and Backs:  1/2 inch hardwood. 

c. Fronts:  Minimum of 3/4 inch red oak hardwood with a 3/8 inch lip on 
all edges. 

6. Doors: 

a. Base and Upper Cabinets:  Minimum of 3/4 inch lumbercore red oak 
veneer with a 3/8 inch lip on all edges. 

b. Tall Cabinets:  1 1/8 inch lumbercore with red oak veneer and a 
3/8 inch lip on all edges. 

c. Provide right over left integral overlapping astragals on door meeting 
edges. 
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7. Shelves:  45 pound density particle core with rotary natural birch or maple 
veneer and 1/4 inch red oak hardwood edge; 3/4 inch thick for shelves 
under 36 inches; 1 inch thick for shelves over 36 inches. 

8. Base Cabinet Sub-Tops:  Continuous 3/4 inch sub top doweled, glued, 
and screwed to cabinet sides. 

D. Table Frame: 

1. Perimeter Frame Rails:  3/4 inch by 4-5/16 inch hardwood with attached 
steel corner braces, grooved and screwed into both rails at each corner. 

a. Radius bottom rails. 

b. Reinforcing Cross Rails:  7-ply plywood doweled and glued into front 
and back rails; pinned at intervals not more than 33 inches on center 
in tables without drawers. 

2. Separate Cross Rails:  3/4 inch by 4-5/16 inch hardwood with steel 
brackets at both ends. 

3. Legs:  2 inch by 2 inch hardwood. 

4. Leg Shoes:  Black rubber or vinyl with provision for floor clip. 

5. Drawers:  Fabricate as specified above for base units. 

E. Work Surface: 

1. Material: 

a. Epoxy Resin:  Chemical and abrasion resistant, durable top of one 
inch thick cast material of epoxy resins and inert products, cast flat, 
with a uniform low-sheen black surface. 

b. Backsplash Curb:  Same material as top. 

1) Provide where indicated on drawings where tops abut wall 
surfaces and at reagent ledges. 

2) Include end curb where top abuts end wall. 

c. Reagent Ledges:  Same material as top. 

1) Provide 6 inch high by 7-1/2 inch wide single faced unit and 
6 inch high by 9 inch wide double faced unit as shown on the 
drawings as required. 

2) Fabricate ledge face to permit installation of service fixtures with 
removable top for access to service utilities. 

F. Fabricate all cabinets in integral units, each completely enclosed without the 
use of common partitions. 
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G. Align adjoining units for site assembly modules, to achieve tight hairline joints. 

H. Prepare units with anchor devices to permit ease of site assembly. 

I. Prepare countertops to ensure hairline site joints. 

J. Provide cutouts for plumbing fixtures, inserts, appliances, outlet boxes, and 
other fixtures and fittings. 

1. Verify location of cutouts from on site dimensions. 

2. Seal contact surfaces of cut edges. 

K. Provide chases for gas, water, electrical, and utilities.  Verify locations. 

L. Provide metal shims where casework requires shimming. 

M. Furnish removable back access panels, when base cabinets are installed 
along and in front of pipe spaces. 

2.6 Finishes 
A. Plane and sand all exposed wood surfaces thoroughly. 

1. Countersink and plug exposed fasteners. 

B. Exterior Surfaces:  Apply stain and manually wipe stain off.  Apply one coat of 
cut varnish sealer; sand; finish with one coat of catalyzed varnish to a 35 gloss. 

1. Sprayed application of stain without manually wiping is not acceptable, 
unless matching existing. 

C. Interior Surfaces:  Seal with cut varnish and sand; finish with one coat of 
catalyzed varnish. 

D. Stain, color, and finish selected by the Architect and Owner; see Section 09 06 
01. 

2.7 Fume Hood 
A. Acceptable Manufacturers: 

1. Basis-of-Design:  ICI Scientific (Campbell Rhea) Union City, Tennessee as 
indicated on Science Casework Schedule. 

2. Fisher-Hamilton, LLC, Two Rivers, Wisconsin. 

3. Air Master Systems Corp., Muskegon, Michigan. 

B. Construction Materials:  Constant volume exhaust system. 

1. Stainless Steel:  High quality cold rolled mild; U.S. Standard gages, 
Type 304 for airfoil only. 

2. Ceiling Closure Panels:  18 gage steel finished to match hood exterior. 
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3. Bypass achieved with viewing panel above sash. 

4. Sash cables or chain:  Stainless, uncoated: 1/8 inch diameter or #35 steel 
chain. 

5. Sash Guides:  Corrosion resistant polyvinylchloride. 

6. Pulley Assembly:  2 inch zinc dichromate finish, ball-bearing type, with 
cable retaining device or twin sprocket axle. 

7. Sash Pull:  Full width stainless steel. 

8. Interior Access Panel Gaskets:  70 durometer polyvinylchloride. 

9. Screws: 

a. Exterior Structural Members:  Zinc plated sheet metal type, 
concealed. 

b. Interior Fastening Devices:  Truss headed stainless steel screws, 
concealed. 

10. Fume Hood Liner:  Polyresin, reinforced polyester panel; smooth finish, 
white color in final appearance with flexural strength of 14,000 psi; flame 
spread of 15 or less; ASTM E84 and UL 723. 

C. Construction and Design: 

1. Fume Hood Superstructure:  Rigid, self-supporting assembly of double wall 
construction. 

a. Attach panels to minimum 14 gage galvanized full frame 
construction to eliminate screw heads and metallic brackets from 
hood interior. 

2. Walls:  4-7/8 inch maximum with removable panels on hood exterior and 
gasketed access panels on inside liner walls for access to fixture valves in 
walls. 

3. Exhaust Outlet:  Rectangular with ends radiused, bell shaped, and 
flanged, 18 gage steel finished with 1.7 mil thickness #1300 black powder 
coat. 

4. Access Opening Perimeter:  Air foil or streamlined shape with all right 
angle corners radiused or angled. 

a. Fabricate to gain access to electrical cords through bottom foil. 

5. Electrical: 

a. Provide one (1) two-tube, vaportight fluorescent lighting fixture with 
safety glass panel or LED lighting system. 
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b. Provide one (1) light switch for the hood lighting fixture.  Mount the 
switch at the left front of hood assembly. 

c. Provide two (2) GFI type receptacles for the hood.  Mount one 
receptacle on each side at the front of the hood assembly. 

d. Pre-wire all electrical connections to a junction box at the top of the 
hood for a single-point connection to the lights and receptacles 
and, a single-circuit electrical connection from the manual motor 
starter. 

e. Provide manual motor starter with pilot light mounted on front of 
hood assembly for fume hood exhaust fan operation. 

6. Fume Hood Sash:  Full view type with clear unobstructed, side-to-side 
view of fume hood interior and service fixture connections. 

a. Counter Balance System:  Single weight, pulley, cable, counter 
balance system. 

1) Maximum 7 pounds pull required to raise or lower sash 
throughout its full length of travel. 

7. Baffles:  Provide fixed baffles. 

a. Provide minimum depth of 19 inches for interior work space at 
extreme upper portion of the fume hood to provide maximum 
interior work area. 

b. Provide non-metallic baffle supports and brackets. 

8. Work Surface:  1-1/4 inches thick molded resin surface, dished a nominal 
1/2 inch to contain spills.  Provide cup sink in rear corner. 

9. Service Fixtures and Fittings:  Color coded hose outlets mounted inside 
hood and exterior valves with color coded index handles. 

a. Valves:  Needle point type with removable self-centering cone tip 
and seat of hardened stainless steel. 

b. Connections:  Copper piping for water and black iron for gas. 

c. Provide vacuum breaker on fixtures with serrated tips. 

d. Prepipe all piping services to a single point connection. 

2.8 Accessories and Additional Equipment 
A. Emergency Eyewash: 

1. ADA accessible recessed eyewash with drain, as manufactured by 
Campbell Rhea, Model #9622, or approved equal. 
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B.  Emergency Shower: 

1. ADA accessible, mounted on wall, pull down lever, head directly above 
drain in floor, refer to plumbing drawings. 

C. Safety Glasses/Goggle Monitor: 

1. Provide unit as manufactured by Campbell Rhea, Model #6784, or 
approved equal. 

D. Fire Blanket: 

1. Provide unit as manufactured by Campbell Rhea, Model #9960, or 
approved equal. 

E. Peg Board: 

1. Provide Stainless Steel Unit as manufactured by Campbell Rhea, Model 
#6667-B, or approved equal. 

2. Size: 24-inch x 30-inch. 

a.  

3 Execution 
3.1 Inspection 

A. Obtain and verify dimensions affecting work of this Section from site. 

B. Beginning of installation means acceptance of existing conditions. 

3.2 Installation 
A. Set and secure casework in place rigid, plumb, and level. 

B. Use purpose designed fixture attachments for wall mounted components. 

C. Use threaded steel concealed joint fasteners to align and secure adjoining 
cabinet units and counter bases. 

D. Permanently fix cabinet and counter bases to floor or wall using appropriate 
angles and anchorages. 

E. Permanently fix tables to floor using appropriate anchorages. 

F. Carefully scribe casework which abuts other building materials leaving gaps 
of 1/32 inch maximum. 

1. Use of additional overlay trim for this purpose is acceptable. 

G. Coordinate work with others. 
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H. Countertops:  Install countertops in accordance with the following tolerances. 

1. Thickness:  ±1/16 inch. 

2. Surfaces in Plane:  1/32 inch. 

3. Maximum Joint Width:  ±1/16 inch. 

4. Maximum Allowable Shim:  1/8 inch. 

3.3 Existing Equipment 
A. Obtain, disconnect, move, store, and reinstall equipment ready for utility 

connection. 

B. Do work in cooperation with Owner so that normal function of services is 
minimally interrupted under provisions of Division 1. 

C. Where required, remove existing equipment from site for repairs or alterations; 
handle carefully and return in like-new condition. 

D. Refer to Sheets A of the Drawings for identity of reused equipment and for 
further description or work. 

3.4 Adjusting And Cleaning 
A. Adjust doors, drawers, hardware, fixtures, and other moving or operating parts 

to function smoothly and correctly. 

B. Clean casework, counters, shelves, hardware, fittings, and fixtures. 

3.5 Science Laboratory Casework And Equipment Schedule 
A. Refer to Sheet A-740 in the Drawings for Science Laboratory Casework and 

Equipment Schedules. 

END OF SECTION 
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TEMPERATURE CONTROLS  23 09 23-1 

DIVISION 23 – MECHANICAL 

Section 23 09 23 – Temperature Controls 

1.00 PART 1 – GENERAL 

1.01 RELATED DOCUMENTS: 

A. Conform to all applicable provisions of Section 23 05 00. 

1.02 DESCRIPTION OF WORK: 

A.  Provide a complete direct digital temperature control Facilities Management System 

(FMS) with web based operator interface as herein specified, shown on drawings, and as 

required to comply with required sequences of automatic control and Point List.  The FMS 

system to include: 

1. A Web-based network system providing a distributed web based operator interface 

with color graphics for each mechanical and miscellaneous system. 

2. Communication network with necessary servers and controllers for central heating 

plant, central cooling plant, pumping systems, VAV air handling units, VAV boxes, 

exhaust fans, lighting zone controls, etc. 

3. Dedicated Operator Interface Workstation. 

4. Control devices, instruments, panels, dampers, valves, electronic actuators, 

instruments, etc. 

5. Thermostats, temperature sensors, pressure sensors, control relays, current sensing 

relays, switches, alarms, etc. 

6. Provide all transformers and low voltage wiring.   

B. Provide complete start-up, testing, and adjustment of the FMS and provide owner 

training of the system. 

C. Provide training of maintenance personnel. 

D. Provide all necessary transformers and low voltage wiring. 

E. Provide five (5) year software maintenance agreement to license all software and 

provide/install updates for five (5) years. 

F. The FMS System shall be compatible with and communicate directly with the existing 

school district network and web-based interface to allow access from any WAN or 

internet station. Interface shall provide full access for data acquisition and control.   
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1.03 MANUFACTURER: 

A. The temperature control (TC) system shall be manufactured and installed by one of the 

following: 

1. Schneider Electric as installed by Precision Controls, Inc. 

2. Johnson Controls, Inc. (Metasys) as installed by the local branch office. 

3. Trane Controls as installed by Chicago branch office. 

B. The temperature control contractor shall be a recognized national manufacturer, 

installer, and service provider of the specified temperature controls.  Distributors, 

manufacturer's representatives, and wholesalers are not acceptable for this project. 

1.04 QUALITY ASSURANCE: 

A. Provide a competent and experienced FMS Project Manager.  The Project Manger shall 

attend scheduled Project Meetings as required and shall be empowered to make 

technical, scheduling, and related decisions.  At minimum, the Project Manager shall: 

1. Manage the scheduling of the work to ensure that adequate materials, labor, and 

other resources are available as needed. 

2. Maintain the scheduling of the work and report monthly in writing on progress. 

3. Maintain a legible copy on-site of, at minimum, the following documentation: 

a. The FMS Contract Documents including all approved Change Orders. 

b. All FMS related written Requests for Information and responses. 

c. All approved Shop Drawings and other submittals. 

d. A copy of the FMS Contract Schedule. 

e. Primary FMS related correspondence and minutes 

f. A record of daily on-site manpower deployment 

g. Other records as pertinent and required by the Contract Documents. 

B. Provide a complete, neat, and workmanlike installation.  Use only manufacturer 

employees who are skilled, experienced, trained, and familiar with the specific 

equipment, software, and configurations to be provided for this Project. 

1.05 SHOP DRAWING SUBMITTALS: 

A. Shop Drawings, Product Data, and Samples: 

1. Submittals shall be prepared by Cad format on 17" x 11" size and bound in brochure 

form.  The submittals shall show the relatedness of all specified DPNS functions. 
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2. Submittals shall be in defined packages.  Each package shall be complete and shall 

only reference itself and previously submitted packages.   

3. Equipment and systems requiring approval of local authorities must comply with 

such regulations and be approved.  Filing expenses shall be included as part of this 

contract where filing is necessary.  Provide a copy of all related correspondence 

and permits to the Owner. 

4. Prepare an index of all submittals and shop drawings for the installations.  Index shall 

include a shop drawing identification number, Contract Documents reference and 

item description.  Submit this index prior to the submittal of any shop drawings and 

within 4 weeks after Contract award. 

5. At a minimum, submit the following: 

a. Product data sheets for all products including Software, Valves, Dampers, 

Relays, Panels, Gauges, Sensors, Thermostats, Switches, Pressure Controllers, 

Facilities Management Panels, Stand Alone and Application Specific Controllers, 

etc.  Submittal shall indicate arrangements, capacities, range, voltage, 

horsepower, construction, etc. 

b. FMS network architecture diagrams including all Controllers and 

interconnections. 

c. Schematics, sequences, and flow diagrams. 

d. Points schedule for each real and virtual (software) point in the FMS, including: 

Tag, Point Type, System Name, Object Name, Expanded ID, Display Units, 

Controllers Type, Address, Cable Destination, Module Type, Terminal ID, Panel, 

Slot Number, Reference Drawing, and Cable Number. 

e. Detailed Bill of Material list for each Controller, identifying quantity, part number, 

description, and optional features. 

f. Control Damper Schedule including a separate line for each damper and a 

column for each of the damper attributes, including: Code Number, Fail 

Position, Damper Type, Damper Operator, Blade Type, Bearing Type, Seals, Duct 

Size, Damper Size, Mounting, and Actuator Type. 

g. Control Valve Schedules including a separate line for each valve and a column 

for each of the valve attributes: Code Number, Configuration, Fail Position, Pipe 

Size, Valve Size, Body Configuration, Close off Pressure, Capacity, Valve CV, 

Calculated CV, Design Pressure, Actual Pressure, and Actuator Type. 

h. Details of all FMS interfaces and connections to the work of other trades. 

i. Training provided, including outlines for each session.   

1.06 RECORD DOCUMENTATION: 

A. Operation and Maintenance Manuals: 
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1. Operation and Maintenance Manuals shall be submitted upon completion of the 

project.  The entire Operation and Maintenance Manual shall be furnished on 

Compact Disc media, and include the following for the FMS provided: 

a. Table of contents.  

b. As-built system record drawings.  Computer Aided Drawings (CAD) record 

drawings shall represent the as-built condition of the system and incorporate all 

information supplied with the approved submittal. 

c. Manufacturers product data sheets for all products including software. 

d. System Operator's manuals.  

e. Archive copy of all site-specific databases and sequences. 

f. FMS network diagrams. 

g. Wiring termination schedules. 

h. Interfaces to all third-party products and work by other trades. 

2. The Operation and Maintenance Manual CD shall be self-contained, and include all 

necessary software required to access the project record drawings and data sheets. 

A logically organized table of contents shall provide dynamic links to view and print 

all project record drawings and product data sheets.  Viewer software shall provide 

the ability to display, zoom, and search all documents.  The CD-ROM(s) shall contain 

adequate space for future system updates. 

B. On-line Documentation: After completion of all the tests and adjustments listed above, 

install the following information on the FMS: 

1. "AS-BUILT" drawing files 

2. Detailed catalog data on all installed system components with address and phone 

number of factory repair service. 

C. Ownership of Proprietary Material: 

1. The Owner shall agree to the manufacturer's standard software and firmware 

licensing agreement as a condition of this contract.  Such license shall grant use of 

all programs and application software to Owner as defined by the manufacturer's 

license agreement but shall protect manufacturer's rights to disclosure of trade 

secrets contained within such software.  All project developed software and 

documentation shall become the property of the owner.  These include, but are not 

limited to: 

a. Project graphic Images 

b. Record Drawings 

c. Project network database 
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d. Project – specific application programming code 

e. All documentation 

2. The Owner shall be the named license holder of all software associated with any 

and all incremental work on this project.  In addition, the Owner shall receive 

ownership of all job specific configuration documentation, data files, and 

application-level software developed for this project.  This shall include all custom, 

job specific software code and documentation for all configuration and 

programming that is generated for this project and/or configured for use with the 

NAC, FMCS Server(s), and any related LAN/ WAN / Intranet and Internet connected 

routers and devices.  Any and all required IDs and passwords for access to any 

component or software program shall be provided to the Owner.  The Owner shall 

determine which organizations to be named in the SI organization ID (“orgid”) of all 

software licenses.  Owner shall be free to direct the modification of the “orgid” in 

any software license, regardless of supplier. 

1.07 WARRANTY: 

A. Standard Material and Labor Warranty: 

1. Provide a one-year labor and material warranty on the FMS. 

2. If within twelve (12) months from the date of substantial completion of the FMS, upon 

written notice, it is found to be defective in operation, workmanship, or materials, it 

shall be replaced, repaired, or adjusted.  

3. Warranty work shall be done during normal business hours.  

4. Maintain an on-site record of all work done, all items removed from site, all items 

returned to site, all new replacement items installed and all remedial programming 

and database entry work undertaken including software revisions installed.  Maintain 

a record of all re-calibrations required as a result of Warranty service. 

2.00 PART 2 – PRODUCTS 

2.01 FMS ARCHITECTURE: 

A. General 

1. The FMS shall consist of a number of controllers and associated equipment 

connected by industry standard network practices.  All communication between 

controllers shall be by digital means only. 

2. The FMS network shall at minimum comprise of the following: 

a. Web based network controllers of quantity adequate to provide all points listed 

in the point list plus an additional 20 percent spare capacity. 

b. Network processing, data storage and communication equipment including file 

servers as needed to provide proper speed through put of data from Network 

controllers to facility intranet/internet systems. 
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c. Routers, bridges, switches, hubs, modems, and the like communications 

equipment. 

d. Active processing controllers including field panels. 

e. Intelligent and addressable elements and end devices. 

f. Third-party equipment interfaces (as applicable). 

g. Other components required for a complete and working FMS. 

3. The FMS network at each building shall be accessible via the School District’s Wide 

Area Network (WAN) utilizing Enterprise Intranet and Internet browsers with security 

protection for user access.  

4. Provide licenses for all applicable software residing in the FMS system and transfer 

these licenses to the Owner prior to completion. 

B. Network 

1. The FMS shall incorporate a primary Tier 1 network.  The FMS may also incorporate 

integrated secondary Tier 2 and tertiary Tier 3 networks.  

2. The FMS Network shall utilize an open architecture capable of: 

a. Utilizing standard Ethernet communications and operate at a minimum speed 

of 10Mb/sec. 

b. Connecting via BACnet. 

c. Connecting via N2 protocol. 

d. Connecting via LON works 

3. The FMS network shall support both copper and optical fiber communication media. 

C. Third-Party Interfaces 

1. Integrate real-time data from systems supplied by other trades as required in Part 3. 

2. The FMS system shall include necessary FMS hardware equipment and software to 

allow data communications between the FMS system and systems supplied by other 

trades.  

D. Power Fail / Auto Restart 

1. Maintain the FMS real-time clock operation during periods of power outage for a 

minimum of 72 hours. 
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E. Downloading and Uploading 

1. Provide the capability to generate FMS software-based sequences, database items 

and associated operational definition information and user-required revisions to 

same on designated operator interfaces, and the means to download same to the 

associated application controller. 

2. Provide the capability to upload FMS operating software information, database 

items, sequences, and alarms to designated operator interfaces with automatic 

archiving of same. 

3. The functions of this Part shall be governed by the codes, approvals and regulations 

applying to each individual FMS application. 

2.02 OPERATOR INTERFACE: 

A. Alarms 

1. Designated Operator Interface shall annunciate alarms generated by the FMS.  The 

alarm management portion of the FMS network shall, at the minimum, provide the 

following functions 

a. Log date and time of alarm occurrence. 

b. Generate a “Pop-Up” window, with audible alarm, informing a user that an 

alarm has been received. 

c. Allow a user, with the appropriate security level, to acknowledge, or disable an 

alarm. 

d. Provide an audit trail on hard drive for alarms by recording user 

acknowledgment, deletion, or disabling of an alarm. The audit trail shall include 

the name of the user, the alarm, the action taken on the alarm, and a 

time/date stamp. 

2. The FMS shall annunciate diagnostic alarms indicating system failures and non-

normal operating conditions. 

3. The FMS shall annunciate application alarms at minimum, as required by Part 3. 

B. Reports 

1. Reports shall be generated and directed to one or more of the following:  Operator 

Interface display, printer, or archive at the user’s option.  As a minimum, the system 

shall provide the following reports: 

a. All points in the FMS. 

b. All points in each FMS application. 

c. All points in a specific Network Controller. 
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d. All points in a user-defined group of points. 

e. All points currently in alarm in an FMS application. 

f. All points locked out in an FMS application. 

g. All FMS schedules. 

h. All user defined and adjustable variables, schedules, interlocks, and the like. 

i. FMS diagnostic and system status reports. 

2. Provide for the generation by the user of custom reports as specified in Part 3. 

3. Provide all applicable standard reports of the FMS manufacturer. 

C. Dynamic Color Graphics 

1. Graphic displays shall be provided for new equipment and systems. 

2. The graphic displays shall be able to display and provide animation based on real-

time FMS data that is acquired, derived, or entered.  

3. The user shall be able to change values (set-points) and states in system-controlled 

equipment. 

4. Provide a graphic editing tool that allows for the creation and editing of graphic 

files. 

5. FMS system shall be provided with a complete user expandable symbol library 

containing all of the basic symbols used to represent components of a typical FMS 

system. 

D. Schedules 

1. Provide a spreadsheet-type schedule input form for automatic FMS time-of-day 

scheduling and override scheduling of FMS operations shall be provided.  At a 

minimum, the following spreadsheet types shall be accommodated: 

a. Weekly schedules 

b. Temporary override schedules 

c. Special “Only Active If Today Is a Holiday” schedules 

d. Monthly schedules 
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2. Schedules shall be provided for each system or sub-system in the FMS.  Each 

schedule shall include all commandable points residing within the system.  Each 

point may have a unique schedule of operation relative to the system use schedule, 

allowing for sequential starting and control of equipment within the system.  

Scheduling and rescheduling of points shall be accomplished easily via the system 

schedule spreadsheets.  Coordinate scheduling requirements with Owner. 

3. Monthly calendars for a 12-month period shall be provided that allow for simplified 

scheduling of holidays and special days in advance. Holidays and special days shall 

be user-selected with the pointing device or keyboard and shall automatically 

reschedule equipment operation as previously defined on the weekly schedules. 

E. Historical Trending and Data Collection 

1. Trend and store point history data for all FMS points and values. 

2. The trend data shall be stored in a manner that allows custom queries and reports 

using industry-standard software tools. 

3. At a minimum, provide the capability to perform statistical functions on the historical 

database: 

a. Average 

b. Arithmetic mean 

c. Maximum/minimum values 

d. Range – difference between minimum and maximum values 

e. Standard deviation 

f. Sum of all values 

g. Variance 

F. Internet / Intranet Browser 

1. A multi-user color graphics and textual interface shall be provided that allows 

customers to access their FMS data via the Internet or Intranet.  This interface shall 

use HTML- and XML-based pages to send and receive data from an FMS system to a 

web browser.  

2. Browser shall: 

a. Automatically reflect any changes made to the FMS system without additional 

programming. 

b. When installed behind a corporate firewall, shall work in conjunction with other 

security measures that have been implemented.  
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c. Allow the user to navigate and command the FMS using the same format as the 

Operator Interface.   

d. Be an industry-standard browser 

e. Provide user password access control. 

f. Provide the means by which the user can create, edit, and view groups of FMS 

data points.  

g. Provide navigation tools for moving between the views. In addition, it shall 

provide tools for gaining access to help and for logging out of the system. 

h. Communicate directly with the existing web-based FMS network installed in the 

School District. 

2.03 HVAC CONTROLLERS: 

A. HVAC Controllers shall provide both standalone and networked direct digital control of 

HVAC systems. 

B. Controller shall be configured and provided for each boiler system, chiller system, VAV 

and Multi-Zone air handling unit, pumping systems, unit ventilator, Lighting Zone control, 

etc. 

C. Controller shall be able to retain program, control algorithms, and set-point information 

for at least 72 hours in the event of a power failure, and shall return to normal operation 

upon restoration of power. 

D. Controller shall report its communication status to the FMS.  The FMS shall provide a 

system advisory upon communication failure and restoration.  

E. For each primary HVAC system, provide means of indication of system performance and 

set-points at, or adjacent to the HVAC Controller. 

F. For each primary HVAC system, provide a means to adjust set-points and start/stop 

equipment at, or adjacent to the HVAC Controller. 

G. Controller shall provide a means to prevent unauthorized personnel form accessing set-

point adjustments and equipment control functions. 

H. Controller shall provide the ability to download and upload configuration data, both 

locally at the Controller and via the FMS communications network. 

2.04 APPLICATION SOFTWARE: 

A. HVAC Application Software 

1. Event Messaging:  Provide for the automatic execution of user-defined messages on 

the occurrence of each predefined FMS real-time event including equipment/point 

status change, approaching limit or alarm, time of day and the like. 
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2. Optimum Start/Stop:  Provide software to start equipment on a sliding schedule 

based upon indoor and outdoor conditions, to determine the minimum time of 

HVAC system operation needed to satisfy the space environmental requirements.  

The program shall also determine the earliest possible time to stop the mechanical 

systems.  The optimum start/stop program shall operate in conjunction with, and be 

coordinated with, the scheduled start/stop and night setback programs. 

3. Auto Alarm Lockout:  Provide for scheduled and automatic lockout of alarm 

annunciation from equipment during non-normal operating conditions including 

shutdown, emergency power operation, fire alarm and the like. 

4. Demand Limiting:  Provide software to limit excess utility charges caused by 

uncontrolled demand.  Provide the ability to prioritize the demand limiting actions 

based on FMS system parameters. 

5. System Restart: Upon restoration of the AC power to an HVAC Node, automatically 

restart all equipment and restore all loads to the state as required by the FMS.  

Provide appropriate time delays to prevent demand surges or overload trips. 

6. Heavy Equipment Delays:  The system shall provide protection against excessive 

demand situations during start-up periods by automatically introducing time delays 

between successive start commands to heavy electrical loads. 

7. Runtime Totalization:  Automatically sample, calculate and store runtime hours for 

binary input and output points as listed in the point schedule of this specification. 

8. Analog/Pulse Totalization:  Sample, calculate and store consumption totals on a 

daily, weekly, or monthly basis for user-selected analog and binary pulse input-type 

points. 

2.05 AIRFLOW MEASURING STATIONS: 

A. Airflow and temperature measuring stations to consist of multi-point sensor probe and a 

single microprocessor-based transmitter as manufactured Ebtron, Kurz or Sierra.  Each 

sensor probe assembly will contain one or more independently wired sensor housings.  

Multiple sensor housings shall be equally weighted and averaged by the transmitter prior 

to output.  Pitot tubes and arrays and vortex shedding flow meters are not acceptable.  

The measuring device shall be UL listed as an entire assembly. 

1. The manufacturer’s authorized representative shall review and approve placement 

and operating airflow rates for each measurement location indicated on the plans.  

A written report shall be submitted if any measurement locations do not meet the 

manufacturer’s placement requirement. 

B. Sensor Probe Assemblies: 

1. Sensor housing shall be manufactured of a U.L. listed engineered thermoplastic and 

shall utilize two hermetically sealed, bead-in-glass thermistor probes to determine 

airflow rate and ambient temperature. 
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2. The operating temperature range for the sensor probe assembly shall be -20° F to 

160° F.  The operating humidity range for the sensor probe assembly shall be 0-99% 

RH (non-condensing). 

3. Calibrate temperature sensor at a minimum of 3 temperatures to an accuracy of +/-

0.15° F over the entire operating temperature range and at a minimum of 16 airflow 

rates to an accuracy of +/-2% of reading over the entire operating airflow range.  

Calibrate to standards that are traceable to the National Institute of Standards and 

Technology (NIST). 

4. Sensor probe assembly shall have an integral, U.L. listed, plenum rated cable and 

terminal plug for connection to a remotely mounted transmitter.  Terminal plug 

interconnecting pins shall be gold plated.  Sensor assembly shall not require 

matching to the transmitter in the field. 

C. Duct and Plenum Sensor Probe Assemblies: 

1. Sensor housings shall be mounted in an extruded, gold anodized, 6063 aluminum 

tube probe assembly.  The operating airflow range shall be 0 to 5,000 FPM unless 

otherwise indicated on the plans.  Probe assembly mounting brackets shall be 

constructed of 304 stainless steel.  Probe assemblies shall be mounted using one of 

the following options: 

a. Insertion mounted through the side or top of the duct. 

b. Internally mounted inside the duct or plenum. 

c. Standoff mounted inside the plenum. 

2. The number of sensor housings provided for each location shall be as follows: 

Area (sq. ft) Sensors 

Less than 1 SF 2 Sensors 

1 to 3.9 SF 4 Sensors 

4 to 7.9 SF 6 Sensors 

8 to 11.9 SF 8 Sensors 

12 to 15.9 SF 12 Sensors 

More than 12 SF 16 Sensors 

 

D. Fan Inlet Sensor Probe Assemblies: 

1. Sensor housings shall be mounted on 304 stainless steel blocks.  Mounting rods shall 

be field adjustable to fit the fan inlet and constructed of nickel plated steel.  

Mounting feet shall be constructed of 304 stainless steel.  The operating airflow range 

shall be 0 to 10,000 FPM unless otherwise indicated on the plans. 
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E. Transmitters 

1. The transmitter shall have an LCD display capable of displaying airflow and 

temperature.  Airflow shall be field configurable to be displayed as a velocity or a 

volumetric rate.  The transmitter shall be capable of displaying the individual airflow 

and temperature readings of each sensor on the LCD display. 

2. The transmitter shall operate on 24 VAC.  The transmitter shall not require an isolated 

power source.   

3. The operating temperature range for the transmitter shall be -20° F to 120° F.  The 

transmitter shall be protected from weather and water. 

4. Transmitter to have direct integration to DDC system.  Utilize temperature output 

from device for monitoring and controlling as specified. 

2.06 PUMP VARIABLE FREQUENCY DRIVES (VFD): 

A. The pump Variable Frequency Drive (VFD) shall be ABB model ACH580-VCR-065A-4+J429. 

 ACH580 6-Pulse drive package rated UL (NEMA) Type 1.  Provided with main input circuit 

breaker and E-Clipse Bypass (Vertical).  Include with Bluetooth control panel.  Equivalent 

VFD’s manufactured by Eaton, Hitachi or Danfoss are acceptable 

B. VFD shall be warranted for a period of 24 months from date of Substantial Completion of 

the project. 

C. VFD shall be provided with the following protection features:  undervoltage, overvoltage, 

overcurrent, and ground fault protection. 

D. VFD shall be compatible with BACnet MS/TP or Modbus RTU as standard features. 

E. The VFD shall be capable of displaying Frequency, Voltage, Current, Kilowatts per hour, 

Fault identification, Percent torque, Percent power and RPM in plain English via an 

alphanumeric display. 

F. Bypass: 

1. The bypass shall provide an input disconnect switch or circuit breaker with door 

mounted and interlocked operator (padlockable in the OFF position), a bypass 

starter, electronic motor overload protection, a door mounted control panel with 

graphical display for local control, provisions for external control connections, and 

serial communications capability.   

2. The bypass is a microprocessor-controlled “intelligent” system which features 

programmable Class 10, 20, or 30 overload curves, programmable underload 

(broken belt) and overload trip or indication. Also included as standard features are 

single-phase protection in bypass mode, programmable manual or automatic 

transfer to bypass, fireman’s override, smoke control, damper control, no contactor 

chatter on brown-out power conditions and serial communications.  

3. Should a drive problem occur, fast acting fuses disconnect the drive from the line 

prior to clearing upstream branch circuit protection, maintaining bypass capability 
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2.07 DAMPERS: 

A. All dampers intended for automatic control, unless part of a factory made unit, shall be 

furnished by this contractor. 

1. All dampers, unless otherwise specified, shall be "low-leakage" dampers and shall be 

designed for tight shut-off such that for a 1500 fpm damper leakage does not 

exceed 1% at 6" wg. Silent-closing replaceable butyl and neoprene seals shall be 

provided on blades on all four (4) sides of the frame.  Louver linkage to be 

concealed in frame channel outside for the air stream.  Bearings to be nylon 

bushings and to be oil-impregnated sintered iron.  Rigid blade construction of not 

lighter than double #22 gauge and 6" maximum blade width; frames to have 

welded corners and be diagonally braced. 

2. Whenever practicable, damper size shall be based on 1000 to 1500 fpm air velocity. 

2.08 DAMPER OPERATORS: 

A. Damper operators shall be furnished for dampers furnished by this contractor.  Damper 

operators shall be electronic type with high torque motors.  All operators for the VAV air 

handling systems shall be selected to operate in conjunction with the factory supplied 

microprocessor furnished with the system. 

1. Provide pilots or positive positioning relays where required to obtain specified 

performance. 

2. Operator area shall be of sufficient size to provide true modulating action and 

proper sequences specified. 

2.09 VALVES: 

A. Heating and chilled water valves shall be 2-way normally open or 3-way diverting, 

maintaining flow through the coil in the event of failure.  Valves shall have proper springs 

and range as required to meet individual space requirements. 

1. In all cases, 2-way valves shall close against flow to prevent water hammer or noise. 

2. All valves shall have equal percentage or linear plugs where used for throttling 

service.  All 2-position valves shall have line size connections.  3-way mixing valves 

have single plugs; diverting shall have double plugs. 

3. Valves 1/2" to 2" NPS shall have high grade bronze bodies with bronze trim and screw 

connections.   

4. All valves shall be furnished in an approved standard finish, unless otherwise 

specified. 

B. Sizing of Valves:  All valves shall be furnished to the heating contractor who will mount 

them as piping is installed.  Valve sizes shall be as recommended by the temperature 

control manufacturer who shall be responsible for their proper sizing, regardless of 

indicated valve or line size on drawings.  Water valves shall not exceed 5 psi pressure 

drop, unless otherwise stipulated. 
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2.10 THERMOSTATS & ROOM SENSORS: 

A. Room Thermostats (adjustable): Thermostats shall be 1,000 ohm thin-film nickel elements 

with temperature adjustment, integral network terminal jack, and override pushbutton. 

B. Room Temperature Sensors (non adjustable): Sensors shall be 1,000 ohm thin-film nickel 

elements with integral network terminal jack, and override pushbutton. 

C. Room Temperature Sensors with cover plate (non adjustable): Sensors shall be 1,000 ohm 

thin-film nickel elements attached sensor attached to a stainless steel plate flush to the 

wall. 

D. Room Thermostats and Sensors shall provide the following minimum performance 

requirements: 

1. Accuracy:  +0.5°F. 

2. Operating Range: 32 to 131°F. 

3. Setpoint Adjustment Range: 40 to 90°F. 

4. Setpoint Modes:  Occupied Heating & Cooling, Unoccupied Heating & Cooling. 

5. Calibration Adjustments:  None required. 

6. Installation:  Up to 100' from controller. 

E. Outdoor and Immersion Thermostat:  Outdoor and immersion thermostats shall be remote 

bulb type.  Bulb capillary and thermostatic element shall be liquid filled for minimum 

thermometric lag.  Remote bulb, when located outdoors, shall be properly shielded to 

sense true outdoor temperature.  Thermostat covers shall be locking type to prevent 

tampering.  Under certain conditions, rigid elements will be allowed. 

2.11 FIELD DEVICES: 

A. Input Devices 

1. Low Air Differential Pressure Switch 

a. Rating: NEMA 1 

b. Mounting: Duct Insertion 

c. Range: 0.05" to 5.0" WC, complete with field adjustable setpoint. 

d. Protection:  Overpressure to 1 PSIG 

e. Output:  Form C Contact, minimum 50VA  

f. Special:  Automatic reset, provide complete installation kit including static 

pressure tips, tubing, fittings, and air filters. 
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2. High Air Differential Pressure Switch 

a. Rating: NEMA 1 

b. Mounting: Duct Insertion 

c. Range: 1” to 10” WC, complete with field adjustable setpoint. 

d. Protection: Overpressure to 1 PSIG 

e. Output: 2 Form C Contacts, minimum 360VA 

f. Special: Manual reset, provide complete installation kit including static pressure 

tips, tubing, fittings, and air filters. 

3. Water Differential Pressure Switch 

a. Materials: Brass bellows 

b. Mounting: Pipe mounted 

c. Range: 2 – 26 PSI, 1.2 PSI fixed differential 

d. Protection: 120 PSI Differential overpressure, 180 PSI static pressure. 

e. Output: Form C contacts, 50 VA 

f. Special: Pipe taps and shut off valves provided by Div. 23. 

4. Humidity Transmitter w/ Temperature Sensor - Wall & Duct Mount 

a. Materials: All-Polymer element, and Plastic Enclosure 

b. Rating: 95-5 V Flammability Rated, UL, Class 2 

c. Mounting: Wall, Duct  

d. Range: 0-100% RH 

1) Accuracy:  +-2% and +-3%  

e. Power Req.: 14 to 30 VDC or 20 to 30 VAC at 50/60 Hz, Class 2 

f. Output:  

1) 0-10 VDC or 0-5 VDC User Selectable or 4 to 20Ma 

2) Nickel 1000 ohms at 70 degrees F 

3) Silicon 1035 ohms at 77 degrees F 

4) Platinum is 1000 ohms at 32 degrees F 
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g. Special: Provide NIST Certificate   

5. Current Switch 

a. Materials: Encased copper 

b. Rating: 600vAC 

c. Mounting: Split Core 

d. Range: 1.5amps to 50 amps 

e. Action: Trip point adjustment  

f. Output: SPST, N.O. 

g. Special:  Status LED 

6. Current Transducer 

a. Mounting: Field Mounted 

b. Range: 60 Hz nominal 

c. Accuracy: +/- 2% full scale 

d. Protection: 250 A max current 

e. Output: 4-20mA 

7. Static Pressure Transducer 

a. Rating: NEMA 1 

b. Mounting: Duct Insertion, Pipe Insertion 

c. Range: 0-25 in. water column unidirectional, 0- +/- 5 in. water column bi-

directional.  

d. Accuracy: +/- 1% full scale 

e. Protection: 10 PSIG 

f. Output: 4-20 mA, 0-5 VDC, 0-10 VDC 

8. Carbon Dioxide Transmitter 

a. Materials: ABS Plastic, Silicon Sensor  

b. Rating: UL and CE  

c. Mounting: Wall, Duct  
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d. Range: 0 - 2000 ppm 

e. Accuracy: At 68 degrees F +-30ppm CO2 + 2% of reading, non-linearity 1% of 

Full Scale 

f. Calibration: Every 5 Years    

g. Output: 0 to 20mA, 4 to 20mA, or 0 to 10 VDC Jumper Selectable 

h. Special, Single-beam, Dual-wavelength 

9. Temperature Sensors 

a. Materials: Nickel element in a copper tube. 

b. Mounting: Duct/Pipe, Room 

c. Range: -50 degrees F to 250 degrees F, 55 degrees F to 85 degrees F 

d. Accuracy: 0.1% 

e. Output: Resistive 1000ohms at 70 degrees F 

f. Special: Duct Element Holder, Brass Well Assembly, Room Mounting Bracket and 

Cover 

10. Differential Pressure Transducer 

a. Rating: NEMA 1 

b. Mounting: Duct Insertion, Pipe Insertion 

c. Range: 0-25 in. water column unidirectional, 0- +/- 5 in. water column bi-

directional 

d. Accuracy: +/- 1% full scale 

e. Protection: 10 PSIG  

f. Output: 4-20 mA, 0-5 VDC, 0-10 VDC 

11. Carbon Dioxide Sensors 

a. Materials: Molded plastic enclosure 

b. Rating: 0 to 5000ppm 

c. Mounting: Duct or Wall 

d. Range: 0 to 2000ppm / 0-5000 User selectable 

e. Accuracy: +/- 50ppm 
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f. Output: 0-10vDC, 4-20mA 

12. Thermostat - Line Voltage 

a. Materials: Cold Rolled Steel, Beige Thermoplastic, Sensing Element-Liquid 

b. Contact Rating: 

1) 6 Ampere Running/36 Amps. Locked Rotor at 120 VAC 

2) 3.5 Amps. Running/21 Amps Locked Rotor at 208 VAC 

3) 3.0 Amps. Running/8 Amps Locked Rotor at 240 VAC 

c. Fan and System Switch Rating: 

1) 12 Amps. Running/34.8 Amps. Locked Rotor at 120 VAC 

2) 6.9 Amps. Running/19.1 Amp.  Locked Rotor at 208 VAC 

3) 6.0 Amps. Running/17.4 Amps. Locked Rotor at 240 VAC 

d. Mounting: Wall 

e. Range: 40 to 90 °F 

f. Accuracy: +-2°F 

g. Differential: Mechanical: Approx. 0.7°F  

B. Output Devices 

1. Control Relays 

a. Materials: Gold Flash 

b. Rating:  10 amps at 120-277vAC 

c. Mounting:  Standard Electrical Box 

d. Protection:  NEMA 1 Housing 

e. Output:  SPDT, DPDT 

f. Special:  Provide LED for position indication.  Provide with HOA switch, except 

when used in Smoke Control applications. 

C. Controlled Devices 

a. Electric Damper Actuators 

b. Rating: NEMA 2 Enclosure 
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c. Mounting: Direct mount 

d. Stroke: 90 seconds end-to-end full stroke, 15 seconds return to normal for spring 

return 

e. Protection: Electronic stall protection 

f. Control Input: 0-10 VDC or 0-20 mADC 

g. Power: Nominal 24 VAC 

h. Torque: Coordinate with unit manufacturer for maximum torque 

i. Duty cycle: rated for 65,000 cycles 

j. Special: Output position feedback, manual override, field selectable rotational / 

spring return direction, field  

k. Adjustable zero and span. 

2. Electric Valve Actuators 

a. Rating: NEMA 1 Enclosure 

b. Mounting: Direct mount 

c. Control Input: Continuous 0-10 VDC or 0-20 mADC 

d. Power: Nominal 24 VAC 

e. Protection: Stall protection 

f. Torque: Size for minimum 150% of required duty 

g. Special: Output position feedback, manual override, field selectable direction, 

field adjustable zero and span.  For spring return provide field selectable spring 

return direction. 

3. Ball Valve, in. NPT, Electrically Operated 

a. Materials: 

1) Body - Forged Brass 

2) Ball - 300 Series Stainless Steel 

3) Stem - 300 Series Stainless Steel 

4) Stem Seals - EPDM Double O-Rings 

5) Seats - Graphite-Reinforced PTFE with EPDM O-Ring Backing 
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b. Rating: Valve Body 600 psi at 320 degrees F, fluid temp: 35 to 250 °F 

c. Output Flow Maximum: 1 through 143.4 Cv Two-Way; 3.7 through 35.4 Cv Three-

Way 

4. Globe Valve, Cast Iron Flanged, Electrically Actuated, 2-1/2 through 6 in. 

a. Materials: 

1) Body - Cast Iron with Black Lacquered Finish 

2) Plug – Brass 

3) Stem - 316 Stainless Steel 

4) Packing - Ethylene Propylene Terpolymer Ring Packs 

b. Rating: ANSI 16.1, Class 125, fluid temperature from 35 to 281 °F 

c. Mounting: ANSI 125/150 Flanged Pipe 

d. Output Flow Maximum: 0.51 through 344 Cv  

5. Zone Valve, Electrically Actuated, Standard Pressure 

a. Materials: 

1) Body – Brass 

2) Plug - EPT Rubber 

3) Stem - Stainless Steel 

4) Packing - Two EPT Rubber O-Rings 

b. Rating: Valve Body Pressure - 300 psig, fluid temp: 35 to 203 °F 

c. Mounting: NPT, Internal Thread or Sweat 

d. Output Flow Maximum: 0.46 through 6.4 Cv  

6. Globe Valve, Bronze Control Valve with Brass Trim, Electrically Actuated. 

a. Materials: 

1) Body - Cast Bronze 

2) Plug – Brass 

3) Seat - Brass against Molded Elastomeric Disc 

4) Stem - Stainless Steel 
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5) Packing - Ethylene Propylene Rubber 

b. Rating: ANSI Class 250, fluid temp: 35 to 284 °F 

c. Output Flow Maximum: 0.73 through 46.2 Cv  

7. Actuator - Non-Spring Return 

a. Mounting:  Direct Mount 

b. Direction of Action:  Field-selectable direct/reverse 

c. Control Inputs: 

1) Floating:  20 to 30 VAC at 50/60 Hz 

2) On/Off: 20 to 30 VAC at 50/60 Hz 

3) Proportional:  Field-selectable 0(2) to 10 VDC or 0(4) to 20 mA 

d. Power: 20 to 30 VAC at 50/60 Hz  

e. Stall Protection: Magnetic Clutch or Electronic 

f. Audible Noise Rating: 30 dBA to 45 dBA 

g. Operating Temperature w/ Cover:  -4 to 125 °F (-20 to 52 °C) 

h. Enclosure Rating: NEMA 2  

i. Manual Override:  Manual Gear Release 

j. Rotation Time:  

1) Fixed: 60, 90, 120, 205 seconds  

2) Field-Adjustable:  1, 1.5, 2, 5.5, or 11 minutes  

k. Rotation Range:  Field-adjustable 30 to 90 °F 

l. Life Rating:  

1) Full Stroke Cycles:  60,000 to 100,000 

2) Reposition Cycles:  2,500,000 

m. Position Feedback: 

n. Floating:  10k ohm 

o. Proportional:  0(2) to 10 VDC 
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p. Auxiliary Switches:  2 SPDT, 24 VAC 

8. Damper Actuator - Spring Return 

a. Mounting: Direct Mount 

b. Direction of Action:  Field-selectable  

c. Control Inputs: 

1) Floating: 20 to 30 VAC at 50/60 Hz or 24 VDC  

2) On/Off: 20 to 30 VAC at 50/60 Hz or 24 VDC 

3) Proportional:  Field-selectable 0(2) to 10 VDC, 6 to 9 VDC or 0(4) to 20 mA 

d. Power: 20 to 30 VAC at 50/60 Hz or 24 VDC 

e. Stall Protection:  Electronic Stall Detection 

f. Operating Temperature:  -4 to 122 °F  

g. Enclosure: NEMA 2 

h. Rotation Time:  70 to 130 seconds 

3.00 PART 3 - PERFORMANCE / EXECUTION 

3.01 INSTALLATION PRACTICES: 

A. FMS Wiring: 

1. Provide all conduit, wiring, accessories and wiring connections required for the 

installation of the Facility Management System, unless specifically shown on the 

Electrical Drawings under Division 16 Electrical.  All wiring shall comply with the 

requirements of applicable portions of Division 16 and all local and national electric 

codes, unless specified otherwise in this section. 

2. All FMS wiring materials and installation methods shall comply with FMS manufacturer 

recommendations.  Design all cable, conduit, cable trays, and trunking requirements 

for the FMS.  

3. Class 2 Wiring: 

a. All Class 2 (24VAC or less) wiring shall be installed in conduit unless otherwise 

specified. 

b. Conduit is not required for Class 2 wiring in concealed accessible locations. 

Class 2 wiring not installed in conduit shall be supported every 5’ from the 

building structure utilizing metal hangers designed for this application.  Wiring 

shall be installed parallel to the building structural lines.  All wiring shall be 

installed in accordance with local code requirements. 
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4. Class 2 signal wiring and 24VAC power can be run in the same conduit.  Power 

wiring 120VAC and greater cannot share the same conduit with Class 2 signal wiring. 

5. Perform circuit tests using qualified personnel only.  Provide necessary instruments 

and equipment to demonstrate that: 

a. All circuits are continuous and free from short circuits and grounds. 

b. All circuits are free from unspecified grounds; that resistance to ground of all 

circuits is no less than 50 megaohms. 

c. All circuits are free from induced voltages. 

6. Provide complete testing for all cables used under this Contract.  Provide all 

equipment, tools, and personnel as necessary to conduct these tests. 

7. Provide for complete grounding of all signal and communications cables, panels, 

and equipment so as to ensure system integrity of operation.  Ground cabling and 

conduit at the panel terminations.  Avoid grounding loops. 

B. FMS Raceway 

1. All wiring shall be installed in conduit except as noted elsewhere in this specification. 

 Minimum control wiring conduit size 1/2”. 

2. All conduits shall be installed level, plumb, at right angles to the building lines and 

shall follow the contours of the surface to which they are attached. 

3. Flexible Metal Conduit shall be used for vibration isolation and shall be limited to 3 

feet in length when terminating to vibrating equipment.  Flexible Metal Conduit may 

be used within partition walls.  Flexible Metal Conduit shall be UL listed. 

C. Penetrations 

1. Provide fire stopping for all penetrations used by dedicated FMS conduits and 

raceways.  All other project fire stopping to be by other trade. 

2. All openings in fire proofed or fire stopped components shall be closed by using 

approved fire resistive sealant.  

3. All wiring passing through penetrations, including walls, shall be in conduit or 

enclosed raceway. 

4. Penetrations of floor slabs shall be by core drilling.  All penetrations shall be plumb, 

true, and square.   

5. No penetrations in structural elements shall be made before receipt of written 

approval. 
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D. FMS Identification Standards 

1. Controller Identification.  All controllers shall be identified by a permanent label 

fastened to the outside of the enclosure.  Labels shall be suitable for the controller 

location.   

2. Cable shall be labeled at a minimum of every 18” with the FMS System 

manufacturer’s name and the type of signal carried within the cable (i.e.:  Analog 

Input, Analog Output, Binary Input, Binary Output, 24 VAC.). 

3. Each of the cable types specified in Item A shall be of a different color coding for 

easy identification and troubleshooting.  Recommended color coding: 

a. Analog Input Cable  Yellow 

b. Analog Output Cable Tan 

c. Binary Input Cable  Orange 

d. Binary Output Cable  Violet 

e. 24 VAC Cable  Gray 

f. General Purpose Cable Natural 

g. Tier 1 Comm Cable  Purple 

h. Other Tier Comm Cable Blue 

4. Raceway Identification.  All the covers to junction and pull boxes of the FMS 

raceways shall be painted with the appropriate color. 

5. Wire Identification.  All low and line voltage FMS wiring shall be identified by a 

number, as referenced to the associated shop drawing and as-built drawing, at 

each end of the conductor or cable.  Identification number shall be permanently 

secured to the conductor or cable and shall be typed. 

E. FMS Controller Installation 

1. The FMS panels and cabinets shall be located as indicated at an elevation of not 

less than 2 feet from the bottom edge of the panel to the finished floor.  Each 

cabinet shall be anchored per the manufacturer’s recommendations. 

2. Be responsible for coordinating panel locations.  

F. Input Devices 

1. All Input devices shall be installed per the manufacturer recommendation. 

2. Locate components of the FMS in accessible local control panels wherever possible. 
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G. FMS Line Voltage Power Source 

1. 120-volt AC circuits used for the Facility Management System shall be taken from 

panel boards and circuit breakers provided by Division 26. 

2. Circuits used for the FMS shall be dedicated to the FMS and shall not be used for any 

other purposes. 

3. DDC terminal unit controllers may use 120-volt AC power from motor power circuits. 

H. HVAC Input Devices – General 

1. All Input devices shall be installed per the manufacturer recommendation. 

2. Locate components of the FMS in accessible local control panels wherever possible. 

3. Install all in-line devices such as temperature wells, pressure taps, duct smoke 

detectors, airflow stations, etc.   

4. Input Flow measuring Devices shall be installed in strict with ASME Guidelines 

affecting non-standard approach conditions. 

5. Outside Air Sensors 

a. Sensors shall be mounted on the North wall to minimize solar radiant heat 

impact or located in a continuous intake flow adequate to monitor outside air 

conditions accurately. 

b. Sensors shall be installed with a rain proof, perforated cover. 

6. Water Differential Pressure Sensors 

a. Differential pressure transmitters used for flow measurement shall be sized to the 

flow-sensing device. 

b. Differential pressure transmitters shall be supplied with tee fittings and shut-off 

valves in the high and low sensing pick-up lines. 

c. The transmitters shall be installed in an accessible location. 

7. Medium to High Differential Water Pressure Applications (Over 21" w.c.): 

a. Air bleeds units, bypass valves and compression fittings shall be provided. 

8. Building Differential Air Pressure Applications (-1" to +1" w.c.): 

a. Transmitters exterior sensing tip shall be installed with a shielded static air probe 

to reduce pressure fluctuations caused by wind.   

b. The interior tip shall be inconspicuous. 
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9. Air Flow Measuring Station: 

a. Where the stations are installed in insulated ducts, the airflow passage of the 

station shall be the same size as the inside airflow dimension of the duct.  

b. Station flanges shall be two inch to three inch to facilitate matching connecting 

ductwork. 

10. Duct Temperature Sensors: 

a. Duct mount sensors shall mount in an electrical box through a hole in the duct 

and be positioned so as to be easily accessible for repair or replacement.   

b. The sensors shall be insertion type and constructed as a complete assembly 

including lock nut and mounting plate.   

c. For ductwork greater in any dimension than 48 inches or where air temperature 

stratification exists such as a mixed air plenum, utilize an averaging sensor.  

d. The sensor shall be mounted to suitable supports using factory approved 

element holders. 

11. Space Sensors: 

a. Shall be mounted per ADA requirements.   

b. Provide lockable tamper-proof covers in public areas and/or where indicated 

on the plans 

12. Low Temperature Limit Switches: 

a. Install on the discharge side of the first water coil in the air stream. 

b. Mount element horizontally across duct in a serpentine pattern insuring each 

square foot of coil is protected by 1 foot of sensor.   

c. For large duct areas where the sensing element does not provide full coverage 

of the air stream, provide additional switches as required to provide full 

protection of the air stream. 

13. Air Differential Pressure Status Switches: 

a. Install with static pressure tips, tubing, fittings, and air filter. 

14. Water Differential Pressure Status Switches: 

a. Install with shut off valves for isolation. 
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I. HVAC Output Devices 

1. All output devices shall be installed per the manufacturers recommendation.  The 

mechanical contractor shall install all in-line devices such as control valves, 

dampers, etc. 

2. Actuators:  All control actuators shall be sized capable of closing against the 

maximum system shut-off pressure.  The actuator shall modulate in a smooth fashion 

through the entire stroke.  When any pneumatic actuator is sequenced with another 

device, pilot positioners shall be installed to allow for proper sequencing. 

3. Control Dampers:  Shall be opposed blade for modulating control of airflow.  Parallel 

blade dampers shall be installed for two position applications. 

4. Control Valves:  Shall be sized for proper flow control with equal percentage valve 

plugs.  The maximum pressure drop for water applications shall be 5 PSI.  The 

maximum pressure drop for steam applications shall be 7 PSI.  

5. Electronic Signal Isolation Transducers:  Whenever an analog output signal from the 

Facility Management System is to be connected to an external control system as an 

input (such as a chiller control panel) or is to receive as an input a signal from a 

remote system, provide a signal isolation transducer.  Signal isolation transducer shall 

provide ground plane isolation between systems.  Signals shall provide optical 

isolation between systems 

3.02 TRAINING: 

A. Training Services: 

1. Provide (8) hours of on-site orientation by a field engineer who is fully knowledgeable 

of the specific installation details of the project.  The orientation shall, at a minimum, 

consist of a review of the project as-built drawings, the FMS software layout and 

naming conventions, and a walk through of the facility to identify panel and device 

locations.  Training shall be conducted in four hour (maximum) sessions.  Submit a 

schedule for training periods prior to completion of this project for approval.   

3.03 START-UP PROCEDURE: 

A. Fully start-up, test and adjust all aspects of the Facility Management System work. 

B. Provide all necessary specialist labor, materials, and tools to demonstrate that the FMS is 

operating in compliance with the contract.  Prepare a list of noted deficiencies and 

submit report.  

1. Promptly rectify all listed deficiencies and that demonstrate this has been 

completed. 

2. Retest the deficiencies in conjunction with other trade contractors. 
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C. VAV Box Performance Verification and Documentation 

1. Test each VAV box for where the dampers in one half of a group of boxes are 

stepped towards full open while the other half are stepped towards full closed.  At 

each step, after a settling time, box air flows and damper positions will be sampled.  

Following the cycle, a pass/fail report indicating results shall be produced.  Possible 

results are Pass, No change in flow between full open and full close, Reverse 

operation or Maximum flow not achieved.  The report shall be submitted as 

documentation of the installation. 

2. Submit a report based on a sampling of the VAV calculated loop performance 

metrics.  The report shall indicate performance criteria, include the count of 

conforming and non-conforming boxes, list the non-conforming boxes along with 

their performance data, and shall also include graphical representations of 

performance.  The sampling shall take place after completion of Test and Balance, 

when design cooling and heating media have been available and occupied 

conditions approximated for five consecutive days. 

D. Acceptance Check Sheet 

1. Prepare a check sheet that includes all points for all functions of the FMS. 

2. Submit the check sheet for approval one month prior to testing. 

3. Complete the check sheet for all items and functions of the FMS and initial each 

entry with time/date as record of having fully calibrated and tested the FMS.  Submit 

for review. 

4. Coordinate start-up, testing and troubleshooting with other trades as required to put 

system into proper operation. Assist the test and balancing contractor in verifying 

proper system operation and to rectify system-operating deficiencies. 

5. Verify through visual inspection (not at operator interface) that all control valves, 

dampers, and sequences are operating properly and submit report. 

3.04 FMS SPECIFIC REQUIREMENTS: 

A. FMS Reports 

1. Custom reports shall be able to be set up for the building.  Examples:  Chiller 

efficiency reports, alarm reports, run time summaries, etc. 

B. Graphic Displays 

1. Provide a color graphic system flow diagram display for each system with all points 

as indicated on the point list.  Provide Historical Data Viewer functionality. 

2. Provide a color graphic display for each section in the facility.  Indicate each HVAC 

zone, color- coded to indicate zone values and status.  Provide Historical Data 

Viewer functionality. 
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3. User shall access the various system schematics and floor plans via a graphical 

penetration scheme and/or menu selection. 

4. User shall penetrate from floor plan to associated HVAC system graphic. 

C. Actuation / Control Type 

1. Primary Equipment 

a. Controls shall be provided by equipment manufacturer as specified herein 

b. All damper and valve actuation shall be electric. 

2. Air Handling Equipment 

a. All air handlers shall be controlled with DDC controllers 

b. All damper and valve actuation shall be electric. 

3. Terminal Equipment 

a. Terminal Air Boxes (VAV, etc.) shall have electric damper and valve actuation. 

b. Miscellaneous heating equipment (Cabinet heaters, unit heaters, radiant 

panels, etc.) shall have electrically actuated valves with DDC or 

electric/electronic control.  See the Sequences of Operation and the Point List 

for further details. 

4.00 PART 4 – CONTROL SEQUENCES 

4.01 WINTER HEATING/SUMMER COOLING MODE: 

A. For all heating only equipment (cabinet heaters, unit heaters, fin tube radiation).  A 2-

way or 3-way control valve shall go full closed to prevent water flow through these coils 

during the cooling mode of operation.  The switchover signal shall be generated from 

the DDC system. 

4.02 AIR COOLED CHILLER: 

A. The unit is provided with a self-contained, factory furnished control system with LON or 

BACNET interface as provided by unit manufacturer.  Control system shall include 

mechanical cooling controls.  The system shall be enabled and disabled from the FMS 

and shall be operated based on input from the FMS. 

B. Provide interface to units LON or BACNET interface and install necessary field devices to 

properly control and monitor each unit.  Coordinate installation and other requirements 

with the unit manufacturer. 
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C. CONTROL SEQENCES: 

1. Enable/Disable: 

a. Chiller shall be enabled to operation by the FMS in the summer cooling mode of 

operation when the outside air temperature is above 60°F (adj). 

1) The lead chiller (operator selectable) shall be indexed to operate. 

2) The secondary chiller pump shall be activated upon a call for chiller 

operation. 

3) After chilled water flow has been established, as sensed by the individual 

chiller flow switches, the packaged chiller microprocessor controls shall 

modulate the chiller capacity to maintain a 44° F (adjustable) primary 

chilled water loop supply water temperature.  Provide indication of primary 

and secondary loop water supply and water return temperatures on the 

local DDC control panel. 

a) Install and wire flow sensors and differential pressure sensors shipped 

loose with chiller. 

4) The chiller shall be set operate for a minimum run time with time set as per 

manufacturer’s recommendations. 

b. Chiller shall be disabled in the winter heating mode of operation when the 

outside air temperature is below 60°F (adj) or when there is not call for cooling 

and/or all air handling units are de-energized. 

1) Chiller shall be disabled. 

2) Associated chilled water pump shall continue to run for 2 minutes (adj.) 

after chiller shutdown and then be disabled. 

3) Chiller shall remain off for a minimum of 15 minutes (adj.). 

4) OFF mode of operation:  Same as disabled mode of operation except 

chillers and pumps shall remain OFF. 

2. Chiller Sequences: 

a. FMS shall totalize runtime of the chillers and alternate lead chiller every 168 hours 

of operation (adj.). 

b. Chiller shall be sequenced to maintain primary building loop supply 

temperature. 

c. The FMS shall monitor the common chilled water supply and return 

temperatures. 

3. Parallel the alarm circuitry furnished with the unit controller.  Provide alarm indication 

at the FMS system. 
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D. SAFETIES AND ALARMS: 

1. The chiller microprocessor shall annunciate discrete alarm conditions. 

2. When a chiller alarm is initiated, the discrete alarm condition causing the alarm shall 

be annunciated at the operator workstation. 

3. Annunciate off-normal alarm whenever chiller status does not equal command. 

4. Enable the electric heat trace system below 40°F (adjustable) outdoor air 

temperature when water is in the outdoor chiller piping.  Provide a manual switch 

indoors which will disable the heat trace system when the chiller and outdoor piping 

have been drained for the winter.  Provide a local pilot light to indicate the heat 

trace system has been manually disabled. 

E. FAILURE MODES: 

1. Chiller Failure:  If a chiller fails to operate, the chiller shall be disabled and alarm shall 

be annunciated.  Associated pump shall be stopped. 

2. Pump Failure: If a pump fails to operate, its associated chiller shall shut down and 

alarm shall be annunciated at the operator workstation.  Pump shall be disabled. 

3. Sensor Failure:  Upon the failure of an internal analog sensor, the chiller operating 

controls shall shutdown the chiller.  Upon the failure of an FMS analog sensor, an 

alarm will be annunciated at the operator workstation. 

4.03 VARIABLE SPEED PUMPING SYSTEMS: 

A. GENERAL: 

1. Variable speed chilled water pumps shall be controlled and monitored 

electronically by the FMS system with dedicated stand-alone DDC controllers.  

2. Lead-Lag Control:  Totalize runtime of the pumps and alternate lead pump every 

168 hours of operation (adj.). 

3. Best Efficiency Program:  Based on pump curves, control the pumps at the best 

efficiency point (lowest KW draw) while maintaining desired flow and head.  Provide 

flow meters, KW meters and system pressures as required. 

4. Provide multiple system pressure sensors for each system.  Locate pressure sensors 

near the end of piping run for each piping circuit.  Provide the following minimum 

number of sensors for each system: 

a. Chilled Water System:  6 sensors. 

5. Submit a complete pumping system profile analysis, which shall include as a 

minimum, the pumps performance (variable speed pump curves), and the 

operating characteristics in the system (system curve). 
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a. This system profile analysis shall include pump motor and adjustable frequency 

drive efficiencies, load profile, staging points, horsepower, and kilowatt/hour 

draw. 

b. Submittal shall include system summary sheet, sequence of operation, power 

and control wiring diagrams, dimensional shop drawings indicating required 

clearance and connection locations and sensor locations based on facility and 

piping configuration. 

6. Controls shall function to a proven program that safeguards against damaging 

hydraulic conditions including, motor overload, pump flow surges, end of curve 

protection and Hunting. 

B. SYSTEM OPERATION: 

1. The variable speed primary pump systems shall be indexed “ON” from the FMS.  

a. The primary chilled water pumps shall be enabled to run continuously above 60 

degrees F outdoor air temperature (adjustable) during the occupied period 

during the summer cooling mode of operation. 

2. The variable speed drives shall be controlled to maintain a constant system pressure 

for the chilled water pumps systems at the optimum energy consumption level.  As 

the worst case zone deviates from set point, the DDC system pump logic controller 

shall send the appropriate analog signal to the AFD to speed up or slow down the 

pump/motor. 

a. Controls shall continuously scan and compare each process variable to its 

individual set point and control to the least satisfied zone.  As the worst case 

zone deviates from set point, the VSD shall speed up or slow down the 

pump/motor. 

b. If the set point cannot be satisfied by the designated lead pump, initiate a 

timed sequence to stage a lag pump.  The lag pump shall accelerate resulting 

in the lead pumps decelerating until they equalize in speed.  Further change in 

process variable shall cause the pumps to change speed together. 

c. When the set point and end of curve criteria can be safely satisfied with fewer 

pumps, the initiate a timed destage sequence and continue variable speed 

operation. 

C. SAFETIES AND ALARMS: 

1. The variable speed pump DDC controllers shall annunciate discrete alarm 

conditions. 

2. When a pump alarm is initiated, the discrete alarm condition causing the alarm shall 

be annunciated at the operator workstation. 

3. Annunciate off-normal alarm whenever pump status does not equal command. 
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D. FAILURE MODES: 

1. Pump Failure:  If a pump fails to operate, its associated alarm shall be annunciated 

at the operator workstation.  Pump shall be disabled. 

2. Sensor Failure:  Upon the failure of an internal analog sensor, the pump operating 

controls shall shutdown the pump.  Upon the failure of an FMS analog sensor, an 

alarm will be annunciated at the operator workstation. 

3. In the event of a system differential pressure failure due to a pump or VSD fault, 

automatically start the next variable speed pump/VSD set in sequence and 

continue variable speed operation. 

4. In the event of the failure of a zone sensor/transmitter, its process variable signal shall 

be removed from the scan/compare program.  Alternative zone sensor/transmitters, 

if available, shall remain in the scan/compare program for control.  The zone 

number corresponding to the failed sensor/transmitter shall be displayed on the 

operator interface In the event of failure to receive all zone process variable signals, 

all VSDs shall maintain 100% speed, reset shall be automatic upon correction of the 

zone failure. 

4.04 PACKAGED VAV ROOFTOP UNITS: 

A. The rooftop units contain a self-contained, factory furnished control system with LON or 

BACNET interface as provided by rooftop unit manufacturer.  Control system shall include 

enthalpy economizer, mechanical heating and cooling controls, power exhaust controls, 

energy recovery wheel controls, dehumidification, and fan volume controls.  The system 

shall be indexed from the occupied to the unoccupied modes of operation from the FMS 

and shall be operated based on input from the FMS.   

B. Provide interface to units LON or BACNET interface and install necessary field devices to 

properly control and monitor each rooftop unit.  Coordinate installation and other 

requirements with the rooftop unit manufacturer. 

C. Install and wire components shipped loose with the rooftop unit.  This includes but is not 

limited to the following items: 

1. Supply duct static pressure sensor for control of supply fan variable frequency drive. 

2. Building pressure sensor for control of power exhaust fan. 
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D. Supply Air Temperature Reset Control. 

1. Occupied Mode: 

a. Supply air temperature reset control is to be provided to reset the discharge 

supply air temperature setpoint inversely proportional to the outside air 

temperature.  Reset schedule shall be adjustable, with initial schedule of 55 °F 

discharge air supply temperature setpoint for 50 °F outside air temperature (and 

above) to 70 °F setpoint at 0 °F outside air temperature. 

2. Un-occupied Mode: 

a. Supply air temperature reset control is to be provided to reset the discharge 

supply air temperature setpoint inversely proportional to the outside air 

temperature.  Reset schedule shall be adjustable, with initial schedule of 60 °F 

discharge air supply temperature setpoint for 50 °F outside air temperature (and 

above) to 75 °F setpoint at 0 °F outside air temperature. 

E. Static Pressure Reset Control: 

1. Variable air volume systems:  Reset the static pressure set point in the ductwork 

system based on the position of the VAV dampers for variable volume boxes within 

the system to minimize the static pressure required in the system. 

F. Morning Warm Up/Cool Down Control. 

1. The warm up mode shall be utilized in the heating mode of operation.  The FMS shall 

determine the length of time needed to operate in the warm up mode. 

a. The control system shall determine required discharge air temperature and the 

gas control valve shall modulate to maintain discharge air temperature setting. 

b. Supply fan shall start and run continuously. 

c. The outside air damper shall be fully closed and the exhaust fan shall be 

disabled. 

d. FMS shall index space temperature set-points to occupied temperatures for 

rooftop units, VAV boxes and fan power terminal units.   

2. The cool down mode shall be utilized in the cooling mode of operation. The control 

system shall determine the length of time needed to operate in the cool down 

mode. 

a. Supply fan shall start and run continuously. 

b. The outside air damper shall be fully closed and exhaust fan shall be disabled. 

c. The DX condensing unit shall stage to maintain discharge air temperature at 

55°F (adj).  Economizer shall be enabled to provide free cooling as determined 

by the packaged rooftop unit controls. 
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d. FMS shall index space temperature set-points to occupied temperatures for 

rooftop units, VAV boxes and fan power terminal units. 

G. Outside air damper. 

1. During un-occupied mode of operation, the outside air damper shall be closed. 

2. During occupied mode of operation, the outside air damper shall modulate 

between the “low” and “high” outside air settings, based on CO2 levels. 

H. Parallel available rooftop unit alarms and provide alarm to the FMS.  Provide control and 

monitoring points as listed in the Point List at the end of this section. 

I. Install the duct mounted static pressure sensor furnished with the packaged VAV rooftop 

unit approximately 2/3 of the way downstream in the main supply air duct run.  Verify 

exact location in the field.  Sensor shall be tied back to the rooftop unit for control of the 

supply fan variable frequency drives. 

J. Provide and install differential pressure switch across the filter bank that monitors the 

pressure in the filter section and provides a dirty filter indication when the pressure switch 

is closed. 

K. Smoke Control:  Duct smoke/fire dampers shall stop the fan system, close the discharge 

smoke damper, and annunciate an alarm when the products of combustion air are 

detected in the air stream.  The fan system shall be interlocked to shut down upon 

command from the building fire alarm system.  Upon a return to normal, the smoke 

dampers and the fan systems shall start after an adjustable delay to provide a staggered 

start of all building load. 

4.05 PACKAGED SINGLE ZONE ROOFTOP UNIT: 

A. The rooftop units contain a self-contained, factory furnished control system with LON or 

BACNET interface as provided by rooftop unit manufacturer.  Control system shall 

including enthalpy economizer, mechanical heating and cooling controls, and fan 

volume controls.  The system shall be indexed from the occupied to the unoccupied 

modes of operation from the FMS and shall be operated based on input from the FMS.   

B. Provide interface to units LON or BACNET interface and install necessary field devices to 

properly control and monitor each rooftop unit.  Coordinate installation and other 

requirements with the rooftop unit manufacturer. 

C. Occupied Mode: 

1. FMS shall provide occupied mode set point temperature to rooftop unit. 

2. System fan speed and supply air temperature shall be controlled by rooftop unit 

controller. 

D. Un-occupied Mode: 

1. FMS shall provide un-occupied mode set-point temperature to rooftop unit. 
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2. System fan speed and supply air temperature shall be controlled by rooftop unit 

controller. 

E. Morning Warm Up/Cool Down Control. 

1. The warm up mode shall be utilized in the heating mode of operation. The FMS shall 

determine the length of time needed to operate in the warm up mode. 

a. The control system shall determine required discharge air temperature and the 

gas control valve shall modulate to maintain discharge air temperature setting. 

b. Supply fan shall start and run continuously. 

c. The outside air damper shall be fully closed and the exhaust fan shall be 

disabled. 

d. FMS shall index space temperature set-points to occupied temperatures for 

rooftop units.  

2. The cool down mode shall be utilized in the cooling mode of operation. The control 

system shall determine the length of time needed to operate in the cool down 

mode. 

a. Supply fan shall start and run continuously. 

b. The outside air damper shall be fully closed and exhaust fan shall be disabled. 

c. The compressor shall modulate to maintain discharge air temperature at 55°F 

(adj).  Economizer shall be enabled to provide free cooling as determined by 

the packaged rooftop unit controls. 

d. FMS shall index space temperature set-points to occupied temperatures for 

rooftop units. 

F. Outside air damper. 

1. During un-occupied mode of operation, the outside air damper shall be closed. 

2. During occupied mode of operation, the outside air damper shall modulate 

between the “low” and “high” outside air settings, based on CO2 levels. 

G. Parallel available rooftop unit alarms and provide alarm to the FMS.  Provide control and 

monitoring points as listed in the Point List at the end of this section. 

H. Smoke Control:  Duct smoke/fire dampers shall stop the fan system, close the discharge 

smoke damper, and annunciate an alarm when the products of combustion air are 

detected in the air stream.  The fan system shall be interlocked to shut down upon 

command from the building fire alarm system.  Upon a return to normal, the smoke 

dampers and the fan systems shall start after an adjustable delay to provide a staggered 

start of all building load. 
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4.06 VAV TERMINAL WITH HOT WATER REHEAT: 

A. GENERAL: 

1. Control electronically with dedicated DDC controller.  Ship the DDC controller, 

damper actuator assembly to the VAV box manufacturer for factory mounting.  

Factory mounting charges are the responsibility of the VAV box 

manufacturer/supplier. 

2. Provide room sensor type indicated on plans and CO2 sensors where indicated on 

plans. 

3. There shall be separate adjustable room temperature heating and cooling set-points 

for each VAV box for Heating, Cooling, Occupied and Unoccupied modes of 

operation:  

Mode of    Heating Cooling  

Operation Setpoint (adj.) Setpoint (adj.) 

Heating – Occupied 68°F  72°F 

 Heating – Unoccupied 65°F 75°F  

Cooling Occupied 65°F 75°F  

Cooling – Unoccupied 65°F  78°F 

 

4. The VAV box damper and hot water heating control valve shall modulate to closed 

position when the air-handling system is OFF. 

5. Calibrate each VAV box flow sensors with the assistance of the test and balancing 

contractor.  Submit calibration report.  

6. 2-Pipe Heating/Cooling Systems: The hot water heating control valve shall be closed 

when the system is in the Cooling Mode of operation. 

7. Provide control and monitoring points as listed in the Point List at the end of this 

section. 

8. Alarms: High and Low Room Temperature alarms. 

9. Fail Positions: VAV Box damper shall fail to open position and the heating control 

valve shall fail to closed position. 

10. Warm-Up and Cool Down Modes:  VAV Box damper and heating control valve 

sequences to match OCCUPIED mode of operation sequence and setpoints.   

B. OCCUPIED and UNOCCUPIED MODES: 

1. Upon a signal from the FMS for the associated air handling unit serving the terminal 

box to start, the terminal unit controller shall also be activated and the unit damper 

shall modulate open to minimum position. 
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2. When the room temperature is between heating and cooling setpoints as sensed by 

the room’s thermostat/sensor, the unit damper shall be at minimum position and the 

heating control valve shall be closed.  

3. Upon a rise in room temperature above room temperature cooling set-point, the unit 

damper shall modulate open (increasing CFM) between minimum and maximum 

damper positions to maintain the occupied or unoccupied room temperature set-

point.   Upon a decrease in room temperature, the reverse shall occur. 

4. Upon a drop in temperature below room temperature heating set-point the 

following shall occur: 

a. Heating Mode OPEN/CLOSED/OPEN:  The hot water valve shall modulate open 

(unit damper remaining at minimum position) to maintain room set-point.  On a 

further fall in room temperature the terminal unit damper shall modulate open 

to increase heating CFM maintain room set-point.  Upon a rise in room 

temperature the reverse shall occur. 

b. Heating Mode OPEN/CLOSED:  The hot water valve shall modulate open (unit 

damper remaining at minimum position) to maintain room set-point.  Upon a rise 

in room temperature the reverse shall occur. 

c. Cooling Mode:  Damper shall remain at minimum airflow position.  If space is 

unable to be maintained for ten (10) minutes an alarm shall be sent to the FMS 

system.  Upon notification of the alarm, the Owner shall determine if the hot 

water heating boilers shall be activated to increase space temperature. 

C. VAV Boxes with Demand Control Ventilation:  Upon an increase in CO2, as sensed by the 

space CO2 sensor (Occupied Mode only), a signal shall be sent to the FMS system to 

begin modulating opening the outdoor air dampers between their minimum and 

minimum-maximum OAI settings to provide additional outdoor ventilation air, the range 

as indicated on the mechanical equipment schedules.  Upon a decrease in CO2, the 

reverse shall occur. 

a. Test base outside air CO2 levels on three separate occasions (submit report)  

and program CO2 setpoint (adjustable) to be 500 ppm above highest of three 

tests.  

4.07 UNIT VENTILATOR CONTROL - ASHRAE CYCLE II (COMBINATION HEATING/COOLING 

CONTROL): 

A. GENERAL: 

1. Control electronically with dedicated stand-alone HVAC Node (AN).  The AN will 

control the heating valve, heating face & bypass damper and outside air damper in 

an ASHRAE Cycle II, complete with warm-up cycle and economizer cycle. 

2. Summer/winter mode of operation will be determined by the supervisory controller, 

subject to hot water or chilled water availability. 
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B. SYSTEM OFF: 

1. The supply fan shall be off. 

2. The outside air damper shall be closed. 

C. SYSTEM RUN: 

1. Unoccupied Mode: 

a. During unoccupied cycle, the outside air damper will be closed tight, heating 

water valve closed (valve will be opened below 40 Deg. F. outside air 

temperature), and the fan shall cycle to maintain reduced night setting.  

Cooling will be locked out. 

b. A pushbutton on the space thermostat will allow temporary occupied mode to 

be entered for after-hours use. During temporary occupied mode, the unit vent 

will function according to the occupied mode of operation.  Cooling will be 

locked out. 

c. When the temporary occupancy timer expires, the unit vent will re-enter 

unoccupied mode, subject to time-of-day scheduling. 

2. Warm-up Mode: 

a. During warm-up cycle, the outside air damper will be closed tight, the heating 

valve opened full (if hot water is available), the face & bypass damper will open 

fully to the coil face and the fan will run. When the space temperature reaches 

68 Deg. F. (adjustable), the unit will index into the occupied mode. 

3. Occupied Mode: 

a. During the occupied cycle, the outside air damper (if provided) will be set to a 

minimum position or will be controlled in economizer cycle from minimum 

position to 100 percent open. 

b. With the dual temperature system in the cooling mode of operation and the 

space temperature above the setting of the room sensor, the outdoor air 

damper shall close to its minimum position, the face-&-bypass damper shall be 

opened fully to the face of the coil, and the signal from the room sensor shall be 

reversed.  The room sensor shall modulate the hydronic valve in sequence to 

maintain setpoint.  The fan shall operate at the lowest speed necessary to meet 

the space load conditions, and to minimize fan noise. If the space load 

increases, the fan speed shall increase to meet the load as required. When the 

load decreases and the space temperature falls, the fan speed shall be 

reduced. The discharge air low limit thermostat shall be inoperative during the 

cooling mode of operation. 
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c. Below 40º F outdoor air temperature, the hydronic valve shall be positioned fully 

open to the coil and the face-&-bypass damper shall modulate to maintain the 

space temperature setpoint.  Above 40º F outdoor air temperature, the face-&-

bypass damper shall be positioned fully open to the coil and the hydronic valve 

shall modulate to maintain the space temperature setpoint.  During heating, the 

fan shall operate at the lowest speed necessary to meet the space load 

conditions, and to minimize fan noise. If the load increases, the fan speed shall 

increase. When the load decreases and the space temperature rises, the fan 

speed shall be reduced. 

d. Dehumidification: If the return air relative humidity increases above the humidity 

setpoint, and the cooling mode is active, the F&B damper shall move to the full 

coil face position, and the fan shall operate at low speed. 

e. A carbon dioxide sensor will override the outdoor and return air dampers to 

provide additional fresh air as the level of carbon dioxide in the space increases 

above setpoint (adj.).  During occupied mode, the outside air damper will be 

10% open with a carbon dioxide concentration of 600 ppm.  The outside air 

damper will be 33% open with a carbon dioxide concentration of 1000 ppm. 

D. SYSTEM STOP: 

1. When the unit ventilator is indexed to shut down, the supply fan shall stop. 

2. Dampers will be indexed to their “System Off” conditions via spring return actuators. 

E. SAFETIES AND ALARMS: 

1. Low limit:  An electric low-limit thermostat with 20’ element serpentined across the 

leaving side of the heating/cooling coil will close the outside air damper, open the 

heating valve fully if it senses a temperature below 38 Deg. F. (adjustable). 

2. A low-limit discharge air temperature sensor will prevent the discharge air from 

dropping below 58 Deg. F. (adjustable) by closing the outside air damper. 

3. Annunciate off normal alarm whenever supply fan status does not equal alarm. 

4. Annunciate off normal alarm whenever space temperature or discharge 

temperature exceeds limits. 

5. Refer also to Point List. 

F. FAILURE MODE: 

1. Fan Failure: If the supply fan fails to operate, alarm shall be annunciated.  Dampers 

and control valve shall be indexed to their “System Off” conditions. 

2. Sensor Failure: Upon the failure of an analog sensor, associated dampers and 

control valve shall remain at their last position and alarm shall be annunciated. 
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3. Power Failure: 

a. Fan:  Upon restoration of power, the supply fan shall start after an adjustable 

delay to provide a staggered start of all building loads. 

b. Dampers:  Economizer damper shall be provided with spring return actuators to 

fail to their “System Off” positions. 

c. Valve:  Heating valve shall fail open to the coil. 

4.08 SUPPLEMENTAL AIR CONDITIONING UNIT: 

A. Interior units and remote air-cooled condensing unit are to be controlled by a wall 

mounted control panel and/or thermostat and humidistat that are provided with the 

equipment. 

B. Install and wire the thermostat & control panel and provide interlock control wiring 

between indoor unit and its associated remote condensing unit.   

C. Provide a room sensor to monitor room temperature and signal high or low temperature 

alarms to the FMS. 

D. Parallel alarms available from the unit to the FMS 

4.09 HEATING AND COOLING CABINET FAN COIL UNITS: 

A. GENERAL: 

1. Control electronically with dedicated field-installed DDC controller. 

2. Occupied/Unoccupied/Off:  The unit shall be indexed on and off and indexed into 

occupied/unoccupied modes of operation by the FMS. 

3. Provide room temperature sensor (type as indicated on plan) to monitor/control  

space temperature.   

B. OCCUPIED MODE: 

1. During this mode, the fan will run continuously.  When the room temperature is 

between the occupied heating and cooling setpoints (inside of the bias), the 

heating valve will be closed, and the cooling valve will be closed. On a rise in room 

temperature above the cooling setpoint, the cooling valve will modulate open and 

the heating valve will remain closed. On a drop in room temperature below the 

heating setpoint, the heating valve will modulate open and the cooling valve will 

remain closed. 

C. UNOCCUPIED (NIGHT SETBACK) MODE: 

1. During this mode, the fan will cycle off.  On a rise in room temperature above the 

unoccupied cooling setpoint, the fan will cycle on, the cooling valve will modulate 

open, and the heating valve will remain closed.  On a drop in room temperature 

below the unoccupied heating setpoint, the fan will cycle on, the heating valve will 

modulate open and the cooling valve will remain closed. 
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D. SYSTEM STOP: 

1. The unit fan shall be off.  The hot water and chilled water control valves shall remain 

at their last commanded positions. 

E. SAFETIES AND ALARMS: 

1. An alarm shall be noted in the event of a low and/or high temperature limit in the 

zone sensor. 

2. An alarm shall be noted if the command and status value of the unit fan do not 

match. 

F. FAILURE MODE: 

1. The control valves shall fail to their last commanded position.  

2. The unit fan shall fail off. 

4.10 HOT WATER CABINET HEATERS: 

A. Cabinet heaters to be controlled by a thermostat integral to the unit. 

B. Unit fan shall be cycled on by the thermostat to maintain space temperature setpoints.   

C. Unit isolation valve shall be full closed during summer cooling mode of operation and full 

open during winter heating mode of operation.  

D. Provide a surface mounted aquastat, mounted on the return line of cabinet heaters to 

prevent fan from operating if water temperature is below 70° F. (adjustable).   

4.11 EXHAUST FAN CONTROL: 

A. Refer to the equipment schedule on the contract documents to determine which of the 

following controls should be provided for the exhaust fans: 

1. Facility Management System Control:  The FMS shall control the exhaust fans 

“ON/OFF.”  Interlock the exhaust fans with the respective air-handling system’s 

occupied/unoccupied schedule. 

2. Reverse Acting Thermostat Control:  A reverse acting space thermostats to be 

provided to start the exhaust fan and open the associated automatic dampers on a 

rise in temperature above thermostat setpoint.  Contractor has option to provide line 

voltage thermostats in lieu of low voltage. 

3. Wall Switch Control:  Exhaust fans to be controlled locally by wall switch or hood 

mounted controls – see electrical drawings.  Monitor status for building pressurization 

control.  See air handling unit control sequence. 

4. Hood Switch Control:  Exhaust fans to be controlled by hood mounted controls as 

furnished and installed by the hood supplier.  Monitor status for building pressurization 

control.  See air handling unit control sequence. 
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4.12 MISCELLANEOUS MONITORING AND ALARMS: 

A. Domestic Booster Pump System:  Monitor the system pressure, status, and alarm for the 

domestic hot water booster pump system. 

B. Emergency Generator: Monitor the status and general alarm for the emergency 

generator.  

C. Domestic Recirculation Pump:  Provide FMS control to deactivate pump during facility 

unoccupied hours.  Provide morning warm-up, status, and alarm. 

4.13 DOMESTIC HOT WATER HEATERS: 

A. GENERAL: 

1. Domestic hot water boilers shall be controlled by their own packaged, stand-alone 

controls to maintain domestic hot water supply temperature setpoint.  Interface the 

domestic hot water supply and return temperatures and alarms on the FMS system.   

2. Provide interface to units LON or BACNET interface and install necessary field devices 

to properly monitor domestic water heaters.  Coordinate installation and other 

requirements with the unit manufacturer. 

4.14 POINTS LIST: 

A. Refer to the following attached pages for description of required control points for each 

system. 

4.15 HOT WATER BOILERS: 

A. The boilers (new and existing) contain a self-contained, factory furnished control system 

with LON or BACNET interface as provided by boiler manufacturer.  Control system shall 

include boiler sequencing, boiler pump control and burner modulation control.  The 

system shall be enabled/disabled and receive primary loop water temperature from the 

FMS and shall be operated based on input from the FMS. 

B. Provide interface to units LON or BACNET interface and install necessary field devices to 

properly control and monitor each boiler and associated pump.  Coordinate installation 

and other requirements with the boiler manufacturer. 

C. Install and wire components shipped loose with the Boiler.  This includes but is not limited 

to the following items: 

1. Combustion air damper 

D. GENERAL: 

1. Boilers shall be controlled and monitored electronically with dedicated stand-alone 

controllers.  Connect to LON or BACNET interface provided by boiler manufacturer. 
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2. FMS shall enable boilers to operate in the winter heating modes of operation.  Boilers 

shall be enabled to operate in the winter heating mode of operation when the 

outside air temperature is below 60 degree F. (adj.). 

3. Boilers shall be off in summer mode of operation. 

4. Lead-Lag Control: FMS shall totalize runtime of the boilers and alternate lead boiler 

every 168 hours of operation (adj.). 

5. Primary Building Loop Water Temperature Reset Schedule:  Reset schedule shall be 

determined by the FMS and shall be adjustable, with initial schedule of 180 °F loop 

hot water supply temperature set point at 0 degrees F outside air temperature to 100 

degrees F setpoint at 60°F outside air temperature.  Primary Loop Temperature shall 

be set to maintain 160°F when outside air temperature is below 10°F.  Coordinate 

minimum hot water temperature with boiler manufacturer recommendations.  

Provide temperature setpoint reset output to the boiler burners from the local DDC 

controller. 

6. Emergency Fuel Cut-off Switch:  Provide an emergency fuel cut-off switch at boiler 

room entry.  Upon the emergency switch being activated, the boilers and domestic 

hot water heaters shall be shut down and gas valves closed.   

7. Boiler Alarms:  Parallel the alarm circuitry furnished with the boiler system.  Provide 

alarm indication at the FMS system and provide an audible alarm within boiler room. 

4.16 CENTRAL STATION AIR-HANDLING UNITS: 

A. GENERAL: 

1. Systems are to be control electronically with dedicated stand-alone controller.  Ship 

DDC controller to unit manufacturer for factory mounting.  Factory mounting 

charges are the responsibility of the unit manufacturer/supplier. 

2. Occupied/Unoccupied/Off:  The unit shall be indexed on and off and indexed into 

occupied/unoccupied modes of operation by the FMS. 

B. CONTROL SEQUENCES: 

1. Supply Fan Control: 

a. Occupied Mode:   

1) The supply fan shall run continuously.   

2) The variable speed drive (VSD) supply fan shall be controlled to maintain 

static pressure setpoint 2/3 downstream of the supply fan.  Submit location 

of static pressure sensor(s) for review prior to installation. Provide static 

pressure sensors and wiring to variable speed drives as required.  The supply 

and return fan VSDs shall be commanded to 0% for the “System OFF” 

mode. 

b. Unoccupied Mode: 
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1) The supply fan shall operate intermittently to maintain the duct static 

pressure set point. 

c. Supply air static pressure control shall be determined by the FMS.   

1) Static Pressure Reset control for variable air volume systems is to be 

provided to reset the static pressure setpoint in the ductwork system based 

on the position of the VAV dampers for all variable volume boxes within the 

system to minimize the static pressure required in the system. 

d. Flow measuring stations are to be provided to control and monitor the system 

supply air flow. 

e. OFF mode of operation:  Same as un-occupied mode of operation, except the 

supply fan shall remain OFF. 

2. Return Fan Tracking Control:   

a. Occupied Mode: 

1) The variable speed drive return fan shall be controlled to maintain a 

constant differential in air volume between the supply and return fans as 

measured from the supply and return fan flow measuring stations.   

b. Unoccupied Mode: 

1) The return fan speed will be controlled to provide the same CFM as the 

supply fan during the unoccupied and warm-up modes of operation. 

c. Flow measuring stations are to be provided to control and monitor the system 

return air flow. 

3. Air Temperature Control: 

a. Supply air temperature reset control is to be provided for variable air volume 

systems to reset the discharge supply air temperature setpoint inversely 

proportional to the outside air temperature.  Reset schedule shall be adjustable, 

with initial schedule of 55°F discharge air supply temperature setpoint for 50 

degrees F outside air temperature (and above) to 65°F setpoint at 0°F outside 

air temperature. 

b. Heating System Control: 

1) The heating coil valve shall modulate to maintain discharge air 

temperature as determined by the FMS. 

2) Hot water heating coil pumps shall be activated continuously during the 

winter heating mode of operation when the outside air temperature is 

below 60°F (adj). 

3) Face and bypass damper control is to be provided for heating coils where 

indicated on plans. In occupied mode of operation, the dampers are to be 
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full open to coil above 40° F (adj) and the coil valve will modulate to 

maintain temperature setpoints.  Below 40° F (adj) the coil valve will be fully 

open and the dampers will be modulated to maintain temperature 

setpoints. 

c. Cooling System Control: 

1) Modulate chilled water coil control valve to maintain discharge air 

temperature as determined by the FMS. 

d. Power Failure Restart: 

1) In the event of a power failure, unit control system shall sequence the unit 

to re-start beginning with the first stage of cooling or heating as determined 

by the FMS. 

4. Outside Air Dampers: 

a. Un-Occupied Mode:   

1) Outside air dampers shall be closed. 

b. Occupied Mode: 

1) Outside Air Damper: 

a) Outside air flow measuring stations are to be provided to control and 

monitor the amount of outside air entering the system. 

c. Economizer Dampers: 

1) Economizer Mode:  Integrated enthalpy economizer control is to be 

provided to control economizer dampers to provide free cooling when the 

temperature and humidity of the outdoor air is below outside air and 

enthalpy set points. 

2) Economizer dampers shall modulate in sequence with the chilled water 

valve to maintain mixed air temperature set point determined by the FMS. 

d. Building Pressurization Control shall be provided by tracking the status of all 

exhaust fans with intermittent operation (wall or hood switch control) and by 

resetting the following operating values: 

1) The “minimum” minimum outside air value that is scheduled on drawings is 

to be increased by the sum of the airflow rates for all intermittent exhaust 

fans in operation for each corresponding air handling system. 

2) The return fan/supply fan CFM differential value is to be decreased by an 

amount equal to above. 

5. Morning Warm Up/Cool Down Control: 
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a. The warm up mode shall be utilized in the heating mode of operation. The FMS 

shall determine the length of time needed to operate in the warm up mode. 

1) The FMS shall determine required discharge air temperature and modulate 

heating coil control valve to maintain discharge air temperature set point. 

2) Supply fan shall start and run continuously. 

3) The outside air dampers shall be fully closed. 

4) FMS shall index space temperature set-points to occupied temperatures for 

VAV boxes. 

b. The cool down mode shall be utilized in the cooling mode of operation.  The 

control system shall determine the length of time needed to operate in the cool 

down mode. 

1) Supply fan shall start and run continuously. 

2) The outside air economizer damper shall be fully closed and exhaust fan shall 

be disabled. 

3) The unit shall modulate cooling capacity to maintain discharge air 

temperature at 55 ° F (adj).  Economizer shall be enabled to provide free 

cooling as determined by the dedicated outside rooftop unit controls. 

4) FMS shall index space temperature set-points to occupied temperatures for 

VAV boxes. 

C. SAFETIES AND ALARMS: 

1. Mixed Air Low Temperature Limit: An electric low limit thermostat with 20’ element 

serpentined across the leaving side of the heating coil shall stop the fan systems, 

close the outdoor air dampers, open the heating coil valve fully, and annunciate 

alarm should the coil discharge air temperature fall below 38 °F (adj.). 

2. Supply Air High Temperature Limit:  A high limit temperature sensor located in the 

supply air ductwork shall stop the fan systems and annunciate alarm should the 

supply air temperature rise above 125 degrees F. Dampers and control valves shall 

be indexed to their "System Off" conditions. 

3. Supply Air Low Temperature Limit:  A low limit temperature sensor located in the 

supply air ductwork shall stop the fan systems and annunciate alarm should the 

supply air temperature drop below 42 °F.  Dampers and control valves shall be 

indexed to their "System Off" conditions. 

4. Smoke Control: Duct smoke detectors shall stop the fan system and annunciate an 

alarm when the products of combustion air are detected in the air stream.  The fan 

system shall be interlocked to shut down upon command from the building fire 

alarm system.  Upon a return to normal, the fan systems shall start after an adjustable 

delay to provide a staggered start of all building load. 
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5. Filter Condition: Monitor differential pressure across outdoor air intake, prefilter and 

final filters and annunciate alarm when differential pressure setpoint is exceeded. 

6. Static High Pressure Limits:  Supply fans will be shut down if the discharge air static 

pressure exceeds 4-1/2" WC (5-1/2”WC for variable air volume systems). 

7. Static Low Pressure Limits:  Return fans will be shut down if the suction air static 

pressure exceeds 3" WC negative pressure.   

8. All alarms shall be reported to the operator workstation for the FMS. 

D. FAILURE MODES: 

1. Fan Failure: If any fan fails to operate, an alarm shall be annunciated.  Dampers and 

control valves shall be indexed to their "System Off" conditions. 

2. Sensor Failure: Upon the failure of an analog sensor, the associated dampers and 

control valve shall remain at their last position and an alarm shall be annunciated. 

3. Power Failure: 

a. Fans: Upon restoration of power, the supply and return fans shall start after an 

adjustable delay to provide a staggered start of all building loads.  

b. Dampers: Minimum outside air dampers, economizer dampers and face & 

bypass dampers shall be provided with spring return actuators to fail to their 

"System Off" positions.  

c. Hot water coil valves shall be provided with spring return actuator to fail open to 

the coil. 

4.17 CENTRAL STATION AIR-HANDLING UNITS – SINGLE ZONE: 

A. GENERAL: 

1. Systems are to be control electronically with dedicated stand-alone controller.  Ship 

DDC controller to unit manufacturer for factory mounting.  Factory mounting 

charges are the responsibility of the unit manufacturer/supplier. 

2. Occupied/Unoccupied/Off:  The unit shall be indexed on and off and indexed into 

occupied/unoccupied modes of operation by the FMS. 

B. CONTROL SEQUENCES: 

1. Supply Fan Control: 

a. Occupied Mode:   

1) The supply fan shall run continuously.  Variable speed drive is modulated 

based on space temperature. 

b. Unoccupied Mode: 
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1) FMS shall provide un-occupied mode set-point temperature to unit. 

2) The supply fan shall operate intermittently to maintain setpoint temperature. 

c. Flow measuring stations are to be provided to control and monitor the system 

supply air flow. 

d. OFF mode of operation:  Same as un-occupied mode of operation, except the 

supply fan shall remain OFF. 

2. Return Fan Tracking Control:   

a. Occupied Mode: 

1) The variable speed drive return fan shall be controlled to maintain a 

constant differential in air volume between the supply and return fans as 

measured from the supply and return fan flow measuring stations.   

b. Unoccupied Mode: 

1) The return fan speed will be controlled to provide the same CFM as the 

supply fan during the unoccupied and warm-up modes of operation. 

c. Flow measuring stations are to be provided to control and monitor the system 

return air flow. 

3. Air Temperature Control: 

a. Heating System Control: 

1) When in the heating mode of operation, the fan shall energize and operate 

at 50%. 

2) The heating coil valve shall modulate to maintain discharge air 

temperature as determined by the FMS to maintain space temperature. 

3) The supply fan VFD will be modulate between 50% and 100% of the 

maximum design airflow as the space temperature falls within below the set 

point temperature. 

4) Face and bypass damper control is to be provided for heating coils. In 

occupied mode of operation, the dampers are to be full open to coil 

above 40° F (adj) and the coil valve will modulate to maintain temperature 

setpoints.  Below 40° F (adj) the coil valve will be fully open and the 

dampers will be modulated to maintain temperature setpoints. 

b. Cooling System Control: 

1) When occupied, the fan will energize and operate at 30%. 

2) Modulate chilled water coil control valve to maintain discharge air 

temperature as determined by the FMS. 
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3) Cooling is enabled when the temperature at the Mode Enable Sensor rises 

one deadband (adj.) above the Cooling Setpoint (adj.). Cooling is disabled 

when the temperature at the Mode Enable Sensor falls one deadband 

(adj.) below the Cooling Setpoint (adj.). 

4) When in the Cooling Mode, cooling will be modulated to maintain the 

Supply Air Temperature at the Supply Air Temperature Cooling Setpoint of 

55°F (adj.). 

5) The supply fan VFD will be proportionally modulated between 30% and 

100% of the maximum design airflow as the space temperature rises above 

the cooling set-point. 

6) When space temperature drops below the target space temperature 

setpoint, the controller will switch to the CAV/space reset of the supply air 

setpoint cooling mode. When in this Mode the unit will maintain the Supply 

Air Temperature at the Active Supply Air Temperature Cooling Setpoint by 

modulating the control valve. The VCM will modulate the supply air set-

point between 55° to 65° (adj.) as the space temperature drops from the 

set-point to 2° below the set-point. If the space temperature is above 

setpoint the controller will switch out of CAV/space reset of the supply air 

setpoint mode back into VAV/constant supply air temperature cooling 

mode as described above and will begin to modulate the VFD higher while 

keeping a constant cooling supply air temperature. 

c. Power Failure Restart: 

1) In the event of a power failure, unit control system shall sequence the unit 

to re-start beginning with the first stage of cooling or heating as determined 

by the FMS. 

4. Outside Air Dampers: 

a. Un-Occupied Mode:   

1) Outside air dampers shall be closed. 

b. Occupied Mode: 

1) Outside Air Damper: 

a) Outside air flow measuring stations are to be provided to control and 

monitor the amount of outside air entering the system. 

c. Economizer Dampers: 

1) Economizer Mode:  Integrated enthalpy economizer control is to be 

provided to control economizer dampers to provide free cooling when the 

temperature and humidity of the outdoor air is below outside air and 

enthalpy set points. 
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2) Economizer dampers shall modulate in sequence with the chilled water 

valve to maintain mixed air temperature set point determined by the FMS. 

d. Building Pressurization Control shall be provided by tracking the status of all 

exhaust fans with intermittent operation (wall or hood switch control) and by 

resetting the following operating values: 

1) The “minimum” minimum outside air value that is scheduled on drawings is 

to be increased by the sum of the airflow rates for all intermittent exhaust 

fans in operation for each corresponding air handling system. 

2) The return fan/supply fan CFM differential value is to be decreased by an 

amount equal to above. 

5. Morning Warm Up/Cool Down Control: 

a. The warm up mode shall be utilized in the heating mode of operation. The FMS 

shall determine the length of time needed to operate in the warm up mode. 

1) The FMS shall determine required discharge air temperature and modulate 

heating coil control valve to maintain discharge air temperature set point. 

2) Supply fan shall start and run continuously. 

3) The outside air dampers shall be fully closed. 

4) FMS shall index space temperature set-points to occupied temperatures. 

b. The cool down mode shall be utilized in the cooling mode of operation.  The 

control system shall determine the length of time needed to operate in the cool 

down mode. 

1) Supply fan shall start and run continuously. 

2) The outside air economizer damper shall be fully closed and exhaust fan shall 

be disabled. 

3) The unit shall modulate cooling capacity to maintain discharge air 

temperature at 55 ° F (adj).  Economizer shall be enabled to provide free 

cooling as determined by the dedicated outside rooftop unit controls. 

4) FMS shall index space temperature set-points to occupied temperatures. 

6. Hot Water Reheat Coil – Dehumidification Control 

a. Dehumidification controls shall be enabled when outside air temperature is 

above 55 degrees F and outside air relative humidity levels are greater than 

55%.   

b. Space humidity sensors shall be set to maintain 50% relative humidity level within 

space.   
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1) On an increase in space relative humidity levels, above 55% RH, the unit 

shall modulate economizer dampers or cooling coil in sequence to 

maintain discharge air temperature of 55 degrees F.  Unit mounted re-heat 

coil shall be enabled and re-heat supply air to temperature setpoint as 

determined by the FMS.    

2) On a decrease in space humidity levels, below 45%, discharge air 

temperature from unit shall be determined by FMS to maintain space 

temperature and hot water re-heat coil control valve shall be closed. 

C. SAFETIES AND ALARMS: 

1. Mixed Air Low Temperature Limit: An electric low limit thermostat with 20’ element 
serpentined across the leaving side of the heating coil shall stop the fan systems, close the 
outdoor air dampers, open the heating coil valve fully, and annunciate alarm should the coil 

discharge air temperature fall below 38 °F (adj.). 

2. Supply Air High Temperature Limit:  A high limit temperature sensor located in the supply air 
ductwork shall stop the fan systems and annunciate alarm should the supply air temperature 
rise above 125 degrees F. Dampers and control valves shall be indexed to their "System 
Off" conditions. 

3. Supply Air Low Temperature Limit:  A low limit temperature sensor located in the supply air 
ductwork shall stop the fan systems and annunciate alarm should the supply air temperature 

drop below 42 °F.  Dampers and control valves shall be indexed to their "System Off" 
conditions. 

4. Smoke Control: Duct smoke detectors shall stop the fan system and annunciate an alarm 
when the products of combustion air are detected in the air stream.  The fan system shall be 
interlocked to shut down upon command from the building fire alarm system.  Upon a return 
to normal, the fan systems shall start after an adjustable delay to provide a staggered start of 
all building load. 

5. Filter Condition: Monitor differential pressure across outdoor air intake, prefilter and final 
filters and annunciate alarm when differential pressure setpoint is exceeded. 

6. Static High Pressure Limits:  Supply fans will be shut down if the discharge air static 
pressure exceeds 4-1/2" WC (5-1/2”WC for variable air volume systems). 

7. Static Low Pressure Limits:  Return fans will be shut down if the suction air static pressure 
exceeds 3" WC negative pressure.   

8. All alarms shall be reported to the operator workstation for the FMS. 

D. FAILURE MODES: 

1. Fan Failure: If any fan fails to operate, an alarm shall be annunciated.  Dampers and control 
valves shall be indexed to their "System Off" conditions. 

2. Sensor Failure: Upon the failure of an analog sensor, the associated dampers and control 
valve shall remain at their last position and an alarm shall be annunciated. 

3. Power Failure: 
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a. Fans: Upon restoration of power, the supply and return fans shall start after an 
adjustable delay to provide a staggered start of all building loads.  

b. Dampers: Minimum outside air dampers, economizer dampers and face & bypass 
dampers shall be provided with spring return actuators to fail to their "System Off" 
positions.  

4.18 Hot water coil valves shall be provided with spring return actuator to fail open to the coil. 
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System: Rooftop Unit DDC INPUT/OUTPUT SUMMARY TABLE 

Serves: HARDWARE SOFTWARE 

Location: OUTPUT INPUT ALARM 
APPLICATION PROGRAMS 

Graphics:  Yes Digital Analog Digital Analog Digital Analog 

Point Description: 
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Unit Controller                              X    

Exhaust Fan X X      X X        X X X      X X     X X  

Supply Fan X X      X X        X X X      X X     X X  

Discharge Air Temp     X       X          X X        X X  

Mixed Air Temp            X          X X         X  

Return Air Temp            X          X X         X  

Discharge % Relative  

Humidity 
    X           X      X          X  

EA/OA/RA Dampers    X X          X            X  X  X X X 

DX Cooling  X   X                             

Low Limit         X   X      X X              X 

Smoke Detector Alarm         X         X               X 

Filter Status        X X                      X  X 

Gas Heat     X X                          X  

Building Pressure     X    X    X                  X X  

Duct Static Pressure (VAV 

System) 
    X    X    X                  X X  

Carbon Dioxide (Demand 

Control Vent.) 
              X X      X           X 

Energy Recovery Wheel        X X        X     X         X  X 
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System: Chiller DDC INPUT/OUTPUT SUMMARY TABLE 

Serves: HARDWARE SOFTWARE 

Location: OUTPUT INPUT ALARM 
APPLICATION PROGRAMS 

Graphics:  Yes Digital Analog Digital Analog Digital Analog 

Point Description: 
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Unit Controller                              X    

Chiller X X      X X         X X            X X  

Chiller Pump X       X X         X X            X X  

Chiller Supply Temp    X X       X                   X X  

Chiller Return Temp            X                   X X  

Primary Pump VFD X X  X X   X X        X             X X X  

Prim CHWS Temp    X X       X          X X        X X  

Prim CHWR Temp    X        X          X X        X X  

Outdoor Air Temp            X                    X  

CHW System Diff Press             X                   X  

Heat Trace        X                         X 

Diff Press Switch        X                         X 
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System: Unit Ventilators DDC INPUT/OUTPUT SUMMARY TABLE 

Serves: HARDWARE SOFTWARE 

Location: OUTPUT INPUT ALARM 
APPLICATION PROGRAMS 

Graphics: Yes Digital Analog Digital Analog Digital Analog 

Point Description: 
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Supply Fan X X      X X        X X X      X X     X X  

Discharge Air Temp            X          X X         X  

Mixed Air Temp            X                    X  

Return Air Temp            X          X X         X  

EA/OA/RA Dampers    X                        X X  X X  

Heating Valve    X X                          X X  

Cooling Valve    X X                          X X  

Low Limit Temperature         X   X      X X              X 

Space Temperature     X                          X X  

Space Humidity     X                          X X  

Bypass Damper    X                            X  
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System: Various DDC INPUT/OUTPUT SUMMARY TABLE 

Serves: HARDWARE SOFTWARE 

Location: OUTPUT INPUT ALARM 
APPLICATION PROGRAMS 

Graphics: Yes Digital Analog Digital Analog Digital Analog 

Point Description: 
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VAV Box                                  

Space Temp            X          X X        X X  

Space Temp Adj.     X                          X X  

Occup.Htg/Clg Setpoint     X                           X  

Unocc Htg/Clg Setpoint     X                           X  

Warmup cycle X                         X       X 

Box CFM             X X                 X X  

Volume Damper    X X                           X  

Reheat Coil Valve    X X         X                 X X  

Zone CO2                X      X          X  

Un-Occupied Override            X                      

                                  

                                  

Exhaust Fans                                  

Toilet Exh Fans X       X X        X                X 

General Exh Fans X       X X        X                X 

Kitchen Exh Fans        X         X                X 

                                  

                                  

Cabinet & Unit Heater – 

Hot Water 
                                 

Thermostat    X X       X           X        X X  

Control Valve/Fan   X                            X X  
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System: AHU DDC INPUT/OUTPUT SUMMARY TABLE 

Serves: HARDWARE SOFTWARE 

Location: OUTPUT INPUT ALARM 
APPLICATION PROGRAMS 

Graphics: Yes Digital Analog Digital Analog Digital Analog 

Point Description: 
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Supply Fan X X      X X        X X X      X X     X X  

Return Fan X X      X X        X X X      X X     X X  

Supply Air Volume            X          X X        X X  

Return Air Volume            X          X X         X  

Discharge Air Temp            X          X X         X  

Mixed Air Temp            X                    X  

Return Air Temp            X          X X         X  

EA/OA/RA Dampers    X                        X X  X X  

Heating Valve    X X                          X X  

Cooling Valve    X X                          X X  

Low Limit Temperature         X   X      X X              X 

SA Smoke Detector Alarm         X         X X              X 

RA Smoke Detector Alarm         X         X X              X 

Filter Status        X X    X                   X  

Building Pressure    X X    X    X                  X X X 

Duct Static Pressure    X X    X    X                  X X X 

Outside Air Volume              X                  X  

Economizer Volume              X                  X  

Exhaust Air Volume              X                  X  

Bypass Damper    X                            X  

Supply Static High Limit         X    X                    X 

Return Static Low Limit         X    X                    X 

Supply Fan VFD’s    X X                             

Return Fan VFD’s    X X                              

                                  

 

END OF SECTION 23 09 23 
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Staples as recommended by the manufacturer.  For North American Green use Staple pattern "B"

After vegetative establishment, check the treated area periodically.
area, and re-lay and staple the blanket.

Anchor the blankets as specified by the manufacturer.

Tuck the uppermost edge of the upper blankets into a check slot (slit trench), backfill with soil,

continuous contact with the soil and that the upslope or upstream ones overlap the lower ones
Follow manufacturer's directions, lay the blankets on the seeded area such that they are in 
Prepare the seedbed, fertilize (and lime, if needed), and seed the area immediately after grading.

If any area shows erosion, pull back that portion of the blanket covering it, add soil, re-seed the
During vegetative establishment, inspect after storm events for any erosion below the blanket.

Grade the site as specified in the construction plan.

Select the type and weight of erosion control blanket to fit the site conditions (e.g., slope, 

and tamp down.

by at least 8 in.

MAINTENANCE

1.
2.

3.

Add topsoil where appropriate.

ANCHORING:

channel, flow velocity).

INSTALLATION

2.

3.

6.

5.

4.

1.

2"-5"

6
'-0

"

3
'-0

"

19" 40"

2"-5"

1.15 staples per square yard

STAPLE PATTERN "B"
North American Green

1. Perennial ryegrass

PERMANENT SEEDING RECOMMENDATIONS

SEED SPECIES AND MIXTURES

+ white or ladino clover
+ perennial ryegrass

+ smooth bromegrass

1. Kentucky bluegrass

+ white or ladino clover

OPEN AND DISTURBED AREAS (REMAINING IDLE FOR MORE THAN ONE YEAR.

pH and drainage), slope aspect and the tolerance of each species to shade and drought.
commercially.  When selecting a mixture, consider site conditions, including soil properties (e.g., soil 
This table provides several seeding options.  Additional seed species and mixtures are available 

SEEDING

MAINTENANCE

TEMPORARY SEEDING RECOMMENDATIONS

2.
3

1.

4.
3.

1.

2.
1.

2.

8/1 to 9/1

** Seeding done outside the optimum dates increases the chance of seeding failure.

*  Perennial species may be used as a temporary cover, especially if the area
to be seeded will remain idle for more than a year.

Sudangrass

German millet

35 lbs.

40 lbs.

1 to 2 in.

1 to 2 in.

5/1 to 7/30

5/1 to 6/1

Topdress fall seeded wheat or rye seeding with 50 lbs./acre of nitrogen in February or March if nitrogen
Check for erosion damage after storm events and repair, reseed and mulch if necessary.
Inspect periodically after planting to see that vegetative stands are adequately established, re-seed if necessary.

If drilling or broadcasting, firm the seedbed with a roller or cultipacker.
Apply seed uniformly with a drill or cultipacker-seeder or by broadcasting, and cover to the depth shown.
Select a seeding mixture and rate from the table and plant at depth and on dates shown.

Work the fertilizer into the soil 2-4 in. deep with a disk or rake operated across the slope.

RATE/ACRE

Annual ryegrass

Spring oats

Wheat or rye

SEED SPECIES*

40 lbs.

100 lbs.

150 lbs.

1/4 in.

1 to 1 1/2 in.

PLANTING DEPTH

1 in.

Mulch seeded areas to increase seeding success.

Fertilize as required.

9/15 to 10/30

OPTIMUM DATES**

3/1 to 5/1

3/1 to 4/15

SEEDBED PREPARATION

SITE PREPARATION

2.

1.
temporary and permanent diversions, sediment traps or basins, silt fences, and triangular silt dikes.
These installation practices are needed to control erosion, sedimentation, and water runoff, such as 

Grade the site as specified in the construction plan.

+ timothy
+ switchgrass

OPTIMUM SOIL pH

4 lbs.
3 lbs.

1 to 2 lbs.
10 lbs.

35-50 lbs.

10 lbs.

20 lbs.

1 to 2 lbs.

5.6 to 7.0

5.5 to 7.5

RATE/ACRE

deficiency is apparent.

Soil erosion and sedimentation control shall protect against loss of soil by the action of
water, ice and wind.

Erosion control shall be in accordance with the Porter County Storm Water Ordinance  &
"The Indiana Storm Water Quality Manual".

There are two main elements for Storm Water Quality:  Construction Site Stormwater
Runoff Control and Post-Construction Stormwater Management.  The contractor shall
provide Construction Site Stormwater Runoff Control as required and construct the
Post-Construction Stormwater Management features, as needed.

The contractor shall be responsible for maintaining site conditions such that Stormwater
Runoff Control is provided throughout construction.  Surface water runoff management,
ie: temporary ditches, swales, bypass pumping, and erosion control measures shall be
constructed and maintained as required by  construction activity and these items are
considered incidental to the contract.  These items shall be included in the base
contract.

Upon the completion of the site work the contractor shall remove the Construction Site
Stormwater Runoff Control measures and install any noted Post-Construction
Stormwater Management measures.

Those Stormwater Runoff Control measures that will also serve in the Post-Construction
Stormwater Management Plan shall have construction sediment removed and full
functionality restored upon the completion of the Site construction.

Each Construction Site Stormwater Runoff Control measure shall be installed
immediately following the construction of the structure or feature in which the measure
is intended to protect.

The contractor is responsible for any damage and/or cleaning to the structure or
feature.   Corrective work incurred by the contractor shall be considered incidental to
the contract.

The contractor is responsibile for compliance with the StormWater Pollution Prevention
Plan (SWPPP).  Any fines or punitive measures incurred by the project due to failure to
comply with the SWPPP are the responsibility of the contractor.  These costs shall be
considered incidental to the contract, and shall not be considered an extra.

During the course of construction the SWPPP may require additional erosion control
measures to be installed to address site specific items not anticipated by this plan due
to construction schedule or sequencing.  It is not the intent of this plan to direct the
schedule or sequencing beyond the general construction sequence.  Any stormwater
runoff control measures required due to construction methodology, sequencing, etc. are
incidental to the contract.  Corrective work and maintenance shall also be considered
incidental, and shall not be considered an extra.

All items shown on these detail sheets are standard details and describe standard
installation practices.  Not all of these Stormwater Runoff Control measures will be
utilized.  See the erosion control plan for location and types of erosion control measures
utilized.  The stormwater checklist document will serve to further outline the SWPPP for
this project and it is considered part of the plan documents.  In the event that site
conditions require additional or different erosion control measures, these details serve
to describe some acceptable methods.

1. Keep disturbed area as small as possible.

2. Stabilize and/or protect disturbed areas as soon as possible.

3. Keep storm water runoff velocities low.

4. Retain sediment within immediate construction area.

The purpose of this plan is to specify methods for construction site stormwater runoff control.

All soil erosion and sedimentation control devices shall be regularly maintained by the contractor through the
duration of the project.  Collected silt and sedimentation shall be removed as required to maintain the
effectiveness of the silt traps or sedimentation control devices.  The contractor shall replace filter materials
which have become ineffective due to contamination or physical deterioration.  The contractor shall inspect all
stormwater runoff control devices weekly and after all storm events.

The contractor shall have a log of maintenance and inspections, to be available at the site upon request of Local
and State Inspectors.

all permanent riprap installations.

pieces (by weight) should be less than 3 in.

SUBGRADE PREPARATION

Remove brush, trees, stumps, and other debris.

Two times the specified d     stone diameter.

Compact any fill material to the density of the surrounding undisturbed soil.

2:1 or flatter, unless approved in the erosion and sediment control plan.

Excavate only deep enough for both filter and riprap.  Over-excavation increases the amount of

Use geotextile fabric for stabilization and filtration or sand/gravel layer placed under

pieces should not exceed two times the specified d    ,  and no more than 15% of the 
Well-graded stone, 50% (by weight larger than the specified d   ; however, the largest
Hard, angular, and weather-resistant, having a specific gravity of at least 2.5

the design thickness.
Smooth the graded foundation.

be 1 1/2 times the design thickness of the riprap and should extend a horizontal distance equal to
Cut keyway in stable material at the base of the slope to reinforce the toe.  Keyway depth should 

5.

4.

spoil considerably.
3.

MINIMUM THICKNESS:

2.
1.

SLOPE:

MATERIAL:
GRADATION:

FILTER:

Inspect periodically for displaced rock material, slumping, and erosion at edges, especially 

Blend the rock surface smoothly with the surrounding area to eliminate protrusions or over-falls.
quarry and some hand placement may be needed to ensure an even distribution of rock material.)
Place smaller rock in voids to form a dense, uniform, well-graded mass.  (Selective loading at the

or damage the underlying filter material.)
dump through chutes or use any method that causes segregation of rock sizes or that will dislodge

If fabric is damaged, remove the riprap and repair by adding another layer of fabric, overlapping

Immediately after installing the filter, add the riprap to full thickness in one operation.  (Do not

thickness (6 in. min.); if two or more layers are specified, place the layer of smaller gradation 

and secure with anchor pins spaced every 3 ft. along the overlap. 
If using a sand/gravel filter, spread the well-graded aggregate in a uniform layer to the required 

If using geotextile fabric, place it on the smoothed foundation, overlap the edges at least 12 in.,

2.

down-stream or down-slope. 

MAINTENANCE

the damaged area by 12 in.

1.

3.

4.

FILTER PLACEMENT

RIPRAP PLACEMENT

first, and avoid mixing the layers.

1.

1.

2.

The sequence of when each measure will be implemented is summarized below.

· Silt fence must be installed prior to any construction.

· Initiate weekly Self-montoring program.

· Post the Rule 5 NOI with IDEM permit number and the Local Plan Approval Letter (NOS) at the
entrance to the construction site.

· The construction entrance is to be constructed prior to construction.  This can be placement of
the stone drive, or the use of "mud mats".

· Inlet protection as detailed on these plans is to be installed surrounding each inlet/drywell/catch
basin until work is completed and protection has been approved for removal.

· Scour protection such as Silt Dikes, Check Dams are to be installed across each swale until work
is completed.

· Channel banks are to be permanently seeded and blanketed as soon as possible.

· Temporary seeding shall be placed 14 days after grading is complete or if disturbed ground is
intended to be left for a period of more than 14 days.

· Stormwater outlet protection is to be constructed with completion of the storm sewer.

· Disturbed areas will be permanently seeded and mulched upon completion of project.

· Erosion control features shall be maintained until construction is complete.

· Any temporary erosion control measures are to be removed once permanent vegetative cover has
been established.

· Rule 5 Notice of Termination shall be submitted.

Potential pollutants that could enter the stormwater during construction include exposed soils, fuel and
oil from leaking heavy equipment and vehicles. Equipment has the potential to leak fuel throughout the
disturbed areas, or wherever construction is occurring. The contractors will inspect equipment before
initiating construction and routinely thereafter. If leaks are discovered, they will be repaired before the
equipment is used or new equipment will be brought to the site.

Bulk Fuel storage on-site can leak and thereby be a pollutant.  All Fuel storage tanks shall meet the
minimum requirements of the Fuel Storage requirements.

Exposed soils also have potential for being eroded by water and wind and must be prevented from
entering the stormwater system. The contractor will install silt fence, riprap, and erosion control blanket
in areas designated on the site development plans.

· Contact the underground utility protection service

· Installation work for off-site stormwater flow diversion

· Construct stabilized construction entrance

· Install silt fences as directed by erosion control plan

· Install inlet basket filter protection on all storm structures

· Initiate site demolition, pond grading,sanitary sewer, and storm sewer pipe placement and
protect against sediment intrusion into the trench and pipe drainage system

· Backfill the open trenches immediately following pipe and structure placement

· Continue with grading to establish original ground conditions, incorporating temporary seeding
of disturbed areas

· Install topsoil on all disturbed areas, permanent seeding and vegetation

· Remove temporary erosion control measures after areas are stabilized

SHEET FLOW

SUPPORT WIRE

1' MIN.

UNDISTURBED
VEGETATION

GEOTEXTILE FILTER FABRIC
FASTENED ON UPHILL SIDE,
TOWARDS EARTH DISRUPTION

RIDGE OF COMPACTED EARTH
ON UPHILL SIDE OF FILTER
FABRIC

V-TRENCH 

GEOTEXTILE FILTER
   FABRIC

SPACING PER

6" ANCHOR TRENCH

1' MIN.

2" X 2" HARDWOOD SUPPORT
POSTS DRIVEN INTO GROUND
1' MIN.

SECTION FENCE JOINT
SECTION B-B

COMPACTED EARTH

GEOTEXTILE FILTER
FABRIC 

SHEET
FLOW

SHEET
FLOW

A

AFENCE POSTS

UNDISTURBED VEGETATION

SECTION B-B

FABRIC TO BE 
WRAPPED AROUND
FENCE POST

SECTION A-A

Drive stakes 1 ft. min. into ground and attach fabric to stakes with stapler.

INSTALLATION

1.
Bottom of fabric shall be placed under 6 inches of compacted soil to prevent 2.
sediment flow underneath the fence.
Ensure that all supporting posts are on the down slope side of the fencing.3.

Inspect after each storm event.

MAINTENANCE

1.
Remove built-up sediment and repair/replace the silt fence as needed.2.

MANUFACTURER'S
SPECIFICATIONS

least 6 inches beyond the frame.
Cut and install a piece of filter fabric large enough to line the inside of the basket and extend at 
Remove the grate and place the basket in the inlet.
Seal the side inlets on those types of inlet boxes that have them.

If necessary, adapt basket dimensions to fit inlet box dimensions, which vary according to the
or before land disturbing activities begin in a stablized area.
Install basket curb inlet protections as soon as inlet boxes are installed in the new development

5.
4.
3.

2.

INSTALLATION

1.

manufacturer and/or model.

Replace the inlet grate, which also serrves to anchor the fabric.6.

to reduce the sediment load on this curb inlet practice.
Periodically remove sediment and tracked-on soil from the street (but not by flushing with water)
Remove built-up sediment and replace the geotextile fabric after each storm event.
Inspect after each storm event.

MAINTENANCE

3.
2.
1.

the drain if the fabric breaks.
Drainage area too large - results in sediment overload and severe ponding; sediment enters

Geotextile fabric permittivity too low - results in rapid clogging, thus severe ponding, sediment

Sediment not removed and geotextile fabric not replaced following a storm event - results in

COMMON CONCERNS

3.

2.

1.
increased sediement, tracking, traffic hazard, and excessive ponding.

enters the drain if the fabric breaks.

Filter fabric should be 6in. (min)
extra all around for hand hold

Side inlet box should be sealed

Stormwater inlet
bowl or catch
basin

MAINTENANCE

5.

4.
3.
2.
1.

sweeping.  Flushing should only be used if the water is conveyed into a sediment trap or basin.
Immediately remove mud and sediment tracked or washed onto public roads by brushing or

Inspect entrance pad and sediment disposal area weekly and after storm events or heavy use.

Repair any broken road pavement immediately.

Topdress with clean stone as needed.
Reshape pad as needed for drainage and runoff control.

THICKNESS:
MATERIAL:

LENGTH:

GEOTEXTILE FABRIC UNDERLINER:

INSTALLATION

WIDTH:

6.

7.

3.

5.
4.

2.
1.

Divert all surface runoff and drainage from the stone pad to a sediment trap or basin.

Place stone to dimensions and grade shown in the erosion/sediment control plan, leaving the 

If wet conditions are anticipated, place geotextile fabric on the graded foundation to improve
Install pipe under the pad if needed to maintain proper public road drainage.

slopes across the foundation area about 15 ft. from the entrance to divert runoff away from the 
If slope towards the road exceeds 2%, construct a 6-8 in. high water bar (ridge) with 3:1 side

Remove all vegetation and other objectionable material from the foundation area, and grade and
crown for positive drainage.

surface smooth and sloped for drainage.

road (Practice 3.24) see exhibit.

stability.

Avoid locating on steep slopes or at curves in public roads.

2-3 in. washed stone (INDOT CA No. 2) over a stable foundation.

water table to provide greater bearing strength.
May be used under wet conditions or for soils within a high seasonal

100 ft. minimum.
20 ft. minimum or full width of entrance/exit roadway, whichever is greater.
12 in. minimum.

· Only approved fuel storage tank shall be allowed on site.

· Spill Kits must be located on-site in the vicinity of the fuel storage sink.

· Mobile Fueling shall be used wheever possible.

· Fueling should take place in a central location.

· Equipment should be kept in good working order, well maintained so that breakdowns, and
equipment failures are reduced.

· All fuel tanks on site shall have secondary containment approved by IDEM.

· No fuel tanks are to be located within 100 feet of a storm sewer inlet.

· Fuel storage system shall be kept in good working order and shall be subject to periodic IDEM
inspections.

· Spill Kits must be located on-site in the vicinity of the fuel storage sink.

· Fuel tanks shall have a safety guage.
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DETAILS & SPECIFICATIONS 1

C-5.0

SPECIFICATIONS FOR SANITARY SEWER
AND WATER MAINS

1. All sanitary sewer pipe , branches, and fittings shall conform to the
following, Poly-vinyl chloride, SDR 26 (ASTM D-3034), with push-on
rubber gasket joints (ASTM C-3212).

2. All sanitary sewer manholes shall be standard 48" diameter precast
concrete units (ASTM C-478) conforming with the standard detail sheets of
these plans. Mortar joints are not allowed on manholes, all joints must be
rubber gaskets.

3. The completed sanitary sewer system shall be tested for infiltration and
shall have a maximum infiltration of 3 gallons per hour per 100 feet of sewer
pipe.  Mandrel testing shall be performed on all P.V.C. materials placed.  The
Contractor shall be responsible for supplying testing materials and
appurtenances.

4. All water main pipe shall be Ductile Iron Pipe (AWWA PC350) with bell
and spigot push-on rubber gasket joints (AWWA CIII). All water main pipe
shall be installed with a minimum cover of 5.0 feet from the top of the curb to
the top of the pipe.  All water mains shall be chlorinated at the time of
installation and shall be subject to a test for pressure and purity.  All fire
hydrants, tees, bends and fittings shall be suitable harnessed or thrust blocked
with concrete.

5. All improvements installed across paved or future paved areas, driveways
and sidewalks shall backfilled with graded stone aggregate to the subgrade
line. Compaction shall be done in 8" maximum depth lifts to 95% maximum
density.

6. Care should be taken in parkway areas to assure compaction acceptable for
the stability of proposed driveways and sidewalks. While special backfill is
not required, it shall be the responsibility of the contractor to protect against
substantial future settlement of backfilled areas.

7. Air pressure test shall be performed on all completed Sanitary Manholes
and existing manholes where the proposed sanitary system will connect to, in
accordance with ASTM C 1244-93, Standard Test Method for Concrete
Sewer Manholes by Negative Air Pressure (Vacuum) Test.  The tests shall be
conducted prior to backfill to demonstrate the integrity of the installed
materials.  The manhole shall pass if the test time meets or exceeds the
required minimum test times as specified in ASTM C 1244-93 for the
vacuum reading to drop from 10 inches of mercury to 9 inches of mercury.  If
the manhole fails the initial test, necessary repairs shall be made, and the test
shall be repeated.  The contractor shall be responsible for supplying all testing
materials and appurtenances.

8. Deflection tests shall be performed on all flexible pipe materials placed.
The contractor shall be responsible for supplying testing materials and
appurtenances.  The tests shall be conducted after the final backfill has been
in place at least 30 days.  No pipe shall exceed a deflection of 5%.  If the
deflection test is to be run using a rigid ball or mandrel, it shall have a
diameter equal to 95% of the inside diameter of the pipe.  The test shall be
performed without mechanical pulling devices.

9. All sewers shall be laid at least 10 feet (3.0 m) horizontally from any
existing or proposed water main.  The distance shall be measured edge to
edge.  All sewers crossing water mains shall be laid to provide a minimum
vertical distance of 18 inches (46 cm) between the outside of the water
main and the outside of the sewer.  This shall be the case where the water
main is either above or below the sewer.  The crossing shall be arranged
so that the sewer joints will be equidistant and as far as possible from the
water main joints.  Where a water main crosses under a sewer, adequate
structural support shall be provided for the sewer to prevent damage to the
water main.  When it is impossible to obtain proper horizontal and vertical
separation as stipulated above, the sewer shall be designed and constructed
equal to water pipe.

10.  No sanitary sewer manhole shall be within eight (8) feet of a water
main as measured from the outside edge of the sanitary sewer manhole to
the outside edge of the water main.

GENERAL SPECIFICATIONS

1. In areas of unsuitable soil, the contractor shall be responsible removal,
replacement, and disposal of the soil.

2. Replacement and addition of structural soil under roads, pavement and
building shall be done in lifts not to exceed 8-inches, with a required
compaction of at least 95% of their maximum dry density can be obtained, in
accordance with the Indiana Department of Transportation Standard
Specifications.

3. The contractor shall provide full depth saw cuts where existing pavement,
concrete or asphalt is to be removed. The contractor shall provide adequate
compacted material/gravel at saw cut edge to shore up and prevent the
degradation  of existing pavement to remain. Damage to existing pavement
will be repaired at the contractor's expense.

4. The Occupational Safety and Health Administration recommends that
walking surfaces have a static coefficient of friction of 0.5. A research project
sponsored by the Architectural and Transportation Barriers Compliance
Board (Access Board) conducted tests with persons with disabilities and
concluded that a higher coefficient of friction was needed by such persons. A
static coefficient of friction of 0.6 is recommended for accessible routes and
0.8 for ramps.
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SPECIFICATIONS FOR STORM SEWERS

1. All work shall be performed in accordance with the Codes, Ordinances and
Standards of Porter County, Indiana.

2. All storm sewer pipe, branches and fittings shall conform to either of the
following: Poly Vinyl Chloride Pipe (AASHTO M252), Polyethelene Pipe
(ASHTO M252 or AASHTO M294), Concrete Pipe (AASHTO M170).

3. All storm sewer manholes shall conform to either of the following :
 (A) Standard precast concrete units (ASTM C-478) and/or (B) Poly-Vinyl
Chloride  (PVC) Structure  Nyloplast or equal conforming with the standard
detail sheet of these plans.  Mortar joints are not allowed on manholes, all
joints must be rubber gaskets.

4. All improvements installed across paved or future paved areas driveways,
and sidewalks shall backfilled with graded stone aggregate to the subgrade
line. Compaction shall be done in 8" maximum depth lifts to 95% maximum
density.

5. Care should be taken in parkway areas to assure compaction acceptable for
the stability of proposed driveways and sidewalks. While special backfill is
not required, it shall be the responsibility of the contractor to protect against
substantial future settlement of backfilled areas.

6. The Contractor is responsible for the preparation of "As Built" construction
drawings showing actual sizes and lengths of pipe installed (i.e. from
manhole to manhole or tee to valve, etc.), location of service taps and any
structures added or omitted in comparison with these engineering plans.  The
Contractor shall supply the Owner with one reproducible drawing certified by
a Professional Engineer or Land Surveyor and 2 copies thereof prior to and as
a condition of the final acceptance.

7. All sewers shall be laid at least 10 feet (3.0 m) horizontally from any
existing or proposed water main.  The distance shall be measured edge to
edge.  All sewers crossing water mains shall be laid to provide a minimum
vertical distance of 18 inches (46 cm) between the outside of the water main
and the outside of the sewer.  This shall be the case where the water main is
either above or below the sewer.  The crossing shall be arranged so that the
sewer joints will be equidistant and as far as possible from the water main
joints.  Where a water main crosses under a sewer, adequate structural
support shall be provided for the sewer to prevent damage to the water main.
When it is impossible to obtain proper horizontal and vertical separation as
stipulated above, the sewer shall be designed and constructed equal to water
pipe.

8. No storm sewer manhole shall be within eight (8) feet of a water main as
measured from the outside edge of the sanitary sewer manhole to the outside
edge of the water main.
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CAST IN PLACE CONCRETE
1. Details of fabrication of reinforcement, handling and placing of the concrete, construction of forms and 

placement of reinforcement not otherwise covered by the Plans and Specifications, shall comply with 
the ACI Code requirements of the latest revised date.

A. Floor Slabs

2. Cold weather concreting shall be in accordance with ACI 306.  Cold weather is defined as a period 
when for more than 3 successive days the average daily air temperature drops below 40F and stays 
below 50F.  The Contractor shall maintain a copy of this publication on site.

3. Hot weather concreting shall be in accordance with ACI 305.  Hot weather is defined as any 
combination of the following conditions that tends to impair the quality of the freshly mixed or hardened 
concrete:  high ambient temperature, high concrete temperature, low relative humidity, wind speed, or 
solar radiation The Contractor shall maintain a copy of this publication on site.

10. Unless specifically noted on the Plans, composite and non-composite supported slabs on metal deck, 
and supported cast-in-place concrete slabs do not require sawn control joints.

4. A certified Testing Agency shall be retained to perform industry standard testing including 
measurement of slump, air temperature, concrete cylinder testing, etc. to ensure conformance with the 
Contract Documents.  Submit reports to Architect/Engineer.

5. Finishing of Slabs:  After screeding, bull floating and floating operations have been completed, apply 
final finish as indicated below, and as described in the Division 3 Cast In Place Concrete Specification 
of the Project Manual.

B. Ramps, Stairs, & Sidewalks

Hard Trowel Finish

Broom Finish

C. Surfaces to Receive Topping Slab Float Finish

D. Surfaces to receive thick-set mortar 
beds or similar cementitious materials

Float Finish

E. Driving Surfaces Rough Swirl Finish

Sample Finishes:   See Specifications for sample and mockup requirements, if any.

Floor Tolerances:  See the Specifications for specified Ff and Fl tolerances.  Ff and Fl testing shall be 
performed by the Testing Agency in accordance with ASTM E-1155.  Results, including acceptance or 
rejection of the work will be provided to the Contractor and the Architect/Engineer within 48 hours after 
data collection.  Remedies for out-of-tolerance work shall be in accordance with the Specifications.  
When approved by the Structural Engineer of Record, measurement of the gaps beneath a 10-foot 
straight edge may be used in lieu of Ff and Fl testing.  Approval must be obtained in writing prior to the 
beginning of concrete operations.

6. Finishing of Formed Surfaces:  Finish formed surfaces as indicated below, and as described in the 
Division 3 Cast In Place Concrete Specification of the Project Manual.

A. Sides of Footings & Pile Caps

B. Sides of Grade Beams

Rough Form Finish

Rough Form Finish

C. Surfaces not exposed to public view Rough Form Finish

D. Surfaces exposed to public view Smooth Form Finish

7. The Contractor shall consult with the Structural Engineer of Record before starting concrete work to 
establish a satisfactory placing schedule and to determine the location of construction joints so as to 
minimize the effects of shrinkage in the floor system.

8. Sawn or tooled control/contraction joints shall be provided in all slabs on grade.  For a framed structure, 
joints shall be located on all column lines.  If the column spacing exceeds 20'-0", provide intermediate 
joints.  Exterior slabs, and interior slabs without column shall have joints spaced a maximum of 15'-0" 
apart.  Layout joints so that maximum aspect ratio (ratio of long side to short side) does not exceed 1.5.

14. Refer to the Architectural Drawings for exact locations and dimensions of recessed slabs, ramps, stairs, 
thickened slabs, etc.  Slope slabs to drains where shown on the Architectural and Plumbing Drawings.

11. Joints in slabs to receive a finished floor may remain unfilled, unless required by the finish flooring 
contractor.  All exposed slabs shall be filled with sealant specified in Division 7, or as follows: All slabs in 
industrial, manufacturing, or warehouse applications subject to wheeled traffic shall be filled with specified 
epoxy resin sealant, all other joints shall be filled with specified elastometric sealant.  Defer filling of joints 
as long as possible, preferably a minimum of 4 to 6 weeks after the slab has been cured.  Prior to filling, 
remove all debris from the slab joints, the fill in accordance with the manufacturer's recommendations.

12. Refer to the Architectural Drawings for locations and details of reveals (1" maximum depth) in exposed walls.

13. Refer to the Architectural Drawings for chamfer requirements for corners of concrete.  Where not 
indicated, provide 3/4" chamfers on exposed corners of concrete, except those abutting masonry.

15. Sidewalks, drives, exterior retaining walls, and other site concrete are not indicated on the Structural 
Drawings.  Refer to the Site/Civil and Architectural Drawings for locations, dimensions, elevations, 
jointing, and finish details.

9. Where vinyl composition tile, vinyl sheets goods, thin-set epoxy terrazzo, or other similar material is the 
specified finish floor material, the Contractor shall coordinate the locations of control/contraction and 
construction joints with the Finish Flooring Contractor.  Submit a dimensioned plan showing joint 
locations and proposed sequence of floor pours.

CONCRETE MIX CLASSES

FOOTINGS, FOUNDATION WALLS, PIERS, & GRADE BEAMS

COMPRESSIVE STRENGTH 4000 PSI

MAXIMUM WATER/CEMENT RATIO 0.45

AIR CONTENT 0 - 3 PERCENT

WATER-REDUCING ADMIXTURE REQUIRED

SLUMP 5" TO 6 1/2"

INTERIOR CONCRETE SLABS

COMPRESSIVE STRENGTH 4000 PSI

MINIMUM CEMENTITIOUS MATERIAL CONTENT 517 LB/CU YD

AIR CONTENT 0 - 3 PERCENT

WATER-REDUCING ADMIXTURE REQUIRED

SLUMP 5" TO 6 1/2"

EXTERIOR CONCRETE SUBJECT TO FREEZE-THAW

COMPRESSIVE STRENGTH 4500 PSI

MINIMUM CEMENTITIOUS MATERIAL CONTENT 564 LB/CU YD

AIR CONTENT 6 ±  1 PERCENT

WATER-REDUCING ADMIXTURE REQUIRED

SLUMP 5" TO 6 1/2"

COARSE AGGREGATE CRUSHED STONE

LIGHTWEIGHT CONCRETE SUSPENDED SLABS

COMPRESSIVE STRENGTH 4000 PSI

MINIMUM CEMENTITIOUS MATERIAL CONTENT 650 LB/CU YD

AIR CONTENT 6 ± 1 PERCENT

WATER-REDUCING ADMIXTURE REQUIRED

SLUMP 5" TO 6 1/2"

LIGHTWEIGHT AGGREGATE MUST BE PRE-SOAKED TO SATURATED-
SURFACE-DRY (SSD) CONDITION PRIOR TO MIXING.

LEAN CONCRETE FILL

COMPRESSIVE STRENGTH 2000 PSI

MAXIMUM WATER/CEMENT RATIO 0.65

AIR CONTENT OPTIONAL

WATER-REDUCING ADMIXTURE NOT REQUIRED

SLUMP 4" TO 7"

INTERIOR TOPPING SLAB

COMPRESSIVE STRENGTH 4000 PSI

AIR CONTENT

WATER-REDUCING ADMIXTURE REQUIRED

SLUMP

MINIMUM CEMENTITIOUS MATERIAL CONTENT 517 LB/CU YD

0 - 3 PERCENT

5" TO 6 1/2"

THE CONTRACTOR SHALL CONSIDER THE EFFECTS OF CAMBER AND 
TOLERANCE ON THE MINIMUM TOPPING THICKNESS AND LIMIT THE 
SIZE OF LARGE AGGREGATE ACCORDINGLY.

1. SLUMP:

MIXES CONTAINING TYPE A WRDA 5" MAXIMUM
MIXES CONTAINING MID-RANGE WRDA 5 - 6 1/2"
MIXES CONTAINING HIGH-RANGE WRDA 5 - 8"

2. SPECIFIED MINIMUM CEMENTITIOUS MATERIAL CONTENTS ARE BASED ON THE USE OF 
WATER REDUCING ADMIXTURES.

3. INCLUDE AN AIR-ENTRAINING ADMIXTURE FOR ALL CONCRETE EXPOSED TO FREEZING 
AND THAWING IN SERVICE AND FOR ALL CONCRETE EXPOSED TO COLD WEATHER DURING 
CONSTRUCTION, BEFORE ATTAINING ITS SPECIFIED DESIGN COMPRESSIVE STRENGTH.  
REF. ACI 306 FOR DEFINITION OF COLD WEATHER.

4. CLASS C FLY ASH MAY BE USED AS A CEMENT SUBSTITUTE WITH A MAXIMUM 20% 
SUBSTITUTION RATE ON A POUND-PER-POUND BASIS.

5. SLAG CEMENT MAY BE USED AS A SUBSTITUTE FOR PORTLAND CEMENT WITH A MAXIMUM 
50% SUBSTITUTION RATE ON A POUND-PER-POUND BASIS WITH THE EXCEPTION OF CLASS 
E CONCRETE, WHICH SHALL BE LIMITED TO 30%.

6. WHEN SLAB CEMENT AND FLY ASH ARE USED IN THE SAME CONCRETE MIX, THE MAXIMUM 
SUBSTITUTION RATES SHALL COMPLY WITH THE FOLLOWING:

PORTLAND CEMENT/SLAG/FLY ASH RATIO:
CLASS E EXTERIOR CONCRETE 70% / 20% / 10%
ALL OTHER CLASSES 50% / 30% / 20%

7. FOR CONCRETE TO BE CAST DURING COLD WEATHER, THE MAXIMUM SUBSTITUTION RATE 
FOR SLAG CEMENT SHALL BE 30%.  IF SLAG CEMENT AND FLY ASH ARE USED IN THE SAME 
MIX, THE MAXIMUM SUBSTITUTION RATES SHALL COMPLY WITH A RATIO OF PORTLAND 
CEMENT/SLAG/FLY ASH OF 70% / 20% / 10%.

8. PROPORTION CONCRETE MIXES TO PROVIDE WORKABILITY AND CONSISTENCY TO PERMIT 
CONCRETE TO BE WORKED READILY INTO THE CORNERS AND ANGLES OF THE FORMS 
AND AROUND REINFORCEMENT BY THE METHODS OF PLACEMENT AND CONSOLIDATION 
TO BE EMPLOYED, WITHOUT SEGREGATION AND EXCESSIVE BLEEDING.

9. ADJUSTMENTS TO THE APPROVED MIX DESIGNS MAY BE REQUESTED BY THE 
CONTRACTOR WHEN JOB CONDITIONS, WEATHER, TEST RESULTS, OR OTHER 
CIRCUMSTANCES WARRANT.  THESE REVISED MIX DESIGNS SHALL BE SUBMITTED TO THE 
ARCHITECT/ENGINEER FOR APPROVAL PRIOR TO USE.

PROVIDE ELEMENT 5 SYSTEM (INTERNAL CURE & CATALYST) PER PLAN 
NOTE ON FOUNDATION PLAN

CONCRETE REINFORCING
1. Reinforcement, other than cold drawn wire for spirals and welded wire fabric, shall have deformed 

surfaces in accordance with ASTM A305.
2. Reinforcing steel shall conform to ASTM A615, Grade 60, unless noted.
3. Welded wire fabric shall conform to ASTM A1064, unless noted.
4. Where hooks are indicated, provide standard hooks per ACI and CRSI for all bars unless other 

hook dimensions are shown on the plans or details.
5. Reinforcement in footings, walls and beams shall be continuous.  Lap bars a minimum of 40 

diameters, unless noted otherwise.
6. Reinforcement shall be supported and secured against displacement in accordance with the CRSI 

'Manual of Standard Practice'.
7. Details of reinforcing steel fabrication and placement shall conform to ACI 315 'Details and 

Detailing of Concrete Reinforcement' and ACI 315R 'Manual of Engineering and Placing Drawings 
for Reinforced Concrete Structures', unless otherwise indicated.

8. Spread reinforcing steel around small openings and sleeves in slabs and walls, where possible, 
and where bar spacing will not exceed 1.5 times the normal spacing.  Discontinue bars at all large 
openings where necessary, and provide an area of reinforcement, equal to the interrupted 
reinforcement, in full length bars, distributing one-half each side of the opening.  Where shrinkage 
and temperature reinforcement is interrupted, add (2) #5 x opening dimension + 4'-0" on each side 
of the opening.  Provide #5 x 4'-0" long diagonal bars in both faces, at each corner of openings 
larger than 12" in any direction.

9. Provide standees for the support of top reinforcement for footings, pile caps, and mats.
10. Provide individual high chairs with support bars, as required for the support of top reinforcement 

for supported slabs.  Do NOT provide standees.
11. Provide snap-on plastic space wheels to maintain required concrete cover for vertical wall 

reinforcement.
12. Where walls sit on column footings, provide dowels for the wall.  Dowels shall be the same size 

and spacing as the vertical wall reinforcement, unless noted otherwise, with lab splices as shown 
on the application sections.  Install dowels in the footing forms before concrete is placed.  Do NOT 
stick dowels into footings after concrete is placed.

13. Field bending of reinforcing steel is prohibited, unless noted on drawings.
14. Minimum concrete cover over reinforcing steel shall be as follows, unless noted otherwise on plan, 

section or note:

COORDINATION WITH OTHER TRADES
1. The Contractor shall coordinate and check all dimensions relating to Architectural finishes, mechanical 

equipment and openings, elevator shafts and overrides, etc. and notify the Architect/Engineer of any 
discrepancies before proceeding with any work in the area under question.

2. The Structural Drawings shall be used in conjunction with the Drawings of all other disciplines and the 
Specifications.  The Contractor shall verify the requirements of other trades as to sleeves, chases, 
hangers, inserts, anchors, holes, and other items to be placed or set in the Structural Work.

3. There shall be no vertical or horizontal sleeves set, or holes cut or drilled in any beam or column unless 
it is shown on the Structural Drawings or approved in writing by the Structural Engineer of Record.

4. Mechanical and electrical openings through supported slabs and walls, 8" diameter or larger, not shown on 
the Structural Drawings must be approved by the Structural Engineer of Record (SER).  Openings less 
than 8" in diameter shall have at least 1'-0" clear between openings, unless approved in writing by the SER.

5. Verify locations and dimensions of mechanical and electrical openings through supported slabs and 
walls shown on the Structural Drawings with the Mechanical and Electrical Contractors.

6. Do not install conduit in supported slabs, slabs on grade, or concrete walls unless explicitly shown or 
noted on the Structural Drawings.

7. Do not suspend any items, such as ductwork, mechanical or electrical fixtures, ceilings, etc. from steel 
roof deck or wood roof sheathing.

8. The Mechanical Contractor shall verify that mechanical units supported by the steel framing are 
capable of spanning the distance between the supporting members indicated on the Structural 
Drawings.  The Mechanical Contractor shall supply additional support framing as required.

9. If drawings and specifications are in conflict, the most stringent restrictions and requirements shall govern.

DESIGN CRITERIA
1. DESIGN STANDARDS:  The intended design standards and/or criteria are as follows:

General The 2014 Indiana Building Code (2012 International
Building Code (IBC) with Indiana Amendments)

Concrete ACI 318
Masonry ACI 530
Steel AISC Manual, Allowable Stress Design (ASD)
Steel Joists/Girders Steel Joist Institute
Steel Deck Steel Deck Institute
Cold-Formed Metal AISI-ASD
Wood Framing NDS
Wood Trusses TPI
Glu-Lam Construction AITC
All referenced standards and codes, as well as ASTM numbers, are for the editions of these publications 
referenced in the Building Code listed above, unless otherwise noted.

2. DEAD LOADS:  Gravity Dead Loads used in the design of the structure are as computed for the materials 
of construction incorporated into the building, including but not limited to walls, floors, ceilings, stairways, 
fixed partitions, finishes, cladding and other similar architectural and structural items, as well as 
mechanical, electrical and plumbing equipment and fixtures, and material handling and fixed service 
equipment, including the weight of cranes.

3. LIVE LOADS:  Gravity live loads used in the design of the structure meet, or exceed the following table 
(IBC 2012, 1607.1):

OCCUPANCY OR USE UNIFORM (PSF) CONCENTRATED (LB)
[Note #1]

A. Schools
1. Classrooms 40
2. First Floor Corridors 100
3. Corridors Above 1st Floor 80

Note #1: Unless otherwise noted, the indicated concentrated load has been assumed to be 
uniformly distributed over an area of 30" x 30".

4. LIVE LOAD REDUCTION: Live load reductions in accordance with IBC 1607.9 have been used with the 
following exceptions:
A. Heavy live loads in excess of 100 PSF have not been reduced except for members supporting 2 or 

more floors have been reduced by a maximum of 20%.
B. The live load in passenger car garages have not been reduced except for members supporting 2 or 

more floors have been reduced by a maximum of 20%.
C. Live loads of 100 PSF or less for public assembly occupancies have not been reduced.
D. Live loads for roof members have not been reduced.
E. Live loads for the design of one-way slabs have not been reduced.

5. PARTITION ALLOWANCE: a uniform partition allowance of 15 PSF has been used to account for the load 
of all floors where partition locations are subject to change, unless the specified live load exceeds 80 PSF.

6. COLLATERAL LOAD: Unless otherwise noted, a minimum uniform collateral load of 10 PSF has been 
used to account for ductwork, ceilings, sprinklers, lighting, etc.  The collateral load is in addition to the 
weight of mechanical units, larger piping (greater than 4" diameter) and suspended fixtures or equipment 
that have been specifically accounted for in the design.

7. COLLATERAL LOAD ABOVE CORRIDORS & MECHANICAL ROOMS: A minimum uniform collateral 
load of 20 PSF has been used to account for large ductwork, sprinkler mains, concentrations of piping, 
and electrical distribution above corridors and mechanical rooms.  The collateral load is in addition to the 
weight of mechanical units and larger piping (greater than 4" diameter) and suspended fixtures or 
equipment that have been specifically accounted for in the design.

8. CONCENTRATED LOADS:
All single panel points of the lower chord of exposed roof trusses or any point along the primary structural 
members supporting roofs over manufacturing, commercial storage and warehousing, and commercial 
garage floors shall be capable of carrying safely a suspended concentrated load of not less than 2000 
LBS in addition to dead load.
All single panel points of the lower chord of exposed roof trusses or any point along the primary structural 
members supporting roofs over all other occupancies shall be capable of carrying safely a suspended 
concentrated load of not less than 200 LBS in addition to dead load, unless noted.

9. ROOF LIVE/SNOW LOADS: Gravity Live Loads used in the design of the roof structure meet or exceed 
the following table:
A. Snow Load

Ground Snow Load, Pg 20 PSF
Flat Roof Snow Load, Pf 14 PSF
Low Slope Minimum Snow Load, Pm 20 PSF
Exposure Factor, Ce 1.0
Risk Category (IBC Table 1604.5) II
Snow Importance Factor, Is 1.0
Thermal Factor, Ct 1.0

B. Minimum Roof Live Load 20 PSF
C. Overhang Eaves & Projections 28 PSF

1. Sloped roof snow loads calculated in accordance with Section 7.4, ASCE 7.
2. Unbalanced roof snow loads calculated in accordance with Section 7.6, ASCE 7.  Specialty 

Structural Engineers must consider unbalanced snow loads in the design of pre-engineered 
trusses, frames, skylights, curtain walls, cold-formed metal framing, canopies, etc.

3. Drift loads calculated in accordance with Section 7.7, ASCE 7.
4. Roofs used for roof gardens or assembly purposes have been designed for a minimum live load 

of 100 PSF.
10. LATERAL LOADS: Lateral loads were computed using the following criteria:

A. Wind Load
Ultimate Design Wind Speed, Vult 120 MPH
Nominal Design Wind Speed, Vasd 90 MPH
Wind Exposure Category C
Risk Category (IBC Table 1604.5) III
Internal Pressure Coefficient, GCpi ± 0.18

B. Seismic Load
Site Classification B
Risk Category (IBC Table 1604.5) III
Seismic Importance Factor, Ie 1.0
Mapped Spectral Response Acceleration, Ss 0.115g
Mapped Spectral Response Acceleration, S1 0.062g
Design Spectral Response Acceleration, Sds 0.123g
Design Spectral Response Acceleration, Sd1 0.099g
Seismic Design Category, SDC B
Response Modification Coefficient, R 3
Seismic Response Coefficient, Cs 0.xxx
Analysis Procedure Equivalent Lateral Force
Base Seismic Force-Resisting System xxx

(ASCE 7-10, Table 12.2-1)
11. SAFETY FACTORS: This structure has been designed with 'Safety Factors' in accordance with accepted 

principles of structural engineering.  The fundamental nature of the 'Safety Factor' is to compensate for 
uncertainties in the design, fabrication, and erection of structural building components.  It is intended that ' 
Safety Factors' be used such that the load-carrying capacity of the structure does not fall below the design 
load and that the building will perform under design load without distress.  While the use of 'Safety 
Factors' implies some excess capacity beyond design load, such excess capacity cannot be adequately 
predicted and SHALL NOT BE RELIED UPON.

12. UPLIFT DESIGN CRITERIA:  Joist and deck connections shall be capable of resisting the following NET 
wind uplift pressures:

WIND UPLIFT NET PRESSURE TABLE

HEIGHT
ZONE 1 (INTERIOR 

ZONES)
ZONE 2 (END 

ZONES)

0-15' 26 PSF 33 PSF

NOTE: SEE ASCE 7-10, FIGURE 30.5 - 1 FOR DEFINITION OF ZONES.
a = 8'-0"

ZONE 3 (CORNER 
ZONES)

40 PSF

EXISTING CONSTRUCTION
1. The contractor shall field verify the dimensions, elevations, etc. necessary for the proper construction 

and alignment of the new portions of the work to the existing work.  The Contractor shall make all 
necessary measurements for fabrication and erection of the structural members.  Any discrepancy 
shall be immediately brought to the attention of the Structural Engineer of Record.

A. Fire Hazard - Due to the existing construction and building contents.

2. Before proceeding with any work within the existing facility, the Contractor shall familiarize himself with 
existing structural and other conditions.  Any shoring shown or noted on the Plans is a partial and 
schematic representation of that required.  It shall be the Contractor's responsibility to provide all necessary 
bracing, shoring, and other safeguards to maintain all parts of the work in a safe condition during the 
progress of demolition and construction, and to protect from damage those portions of the existing work 
which are to remain.  Shoring shall remain in place until the structural work is complete, has been inspected 
by the Testing Agency, and is certified to be in substantial compliance with the Contract Documents.

3. The Contractor shall submit for the Structural Engineer of Record's review, a "Proposed Shoring Plan," 
including, but not limited to: plans, sections, details, notes, description of proposed sequence of work, and 
calculations prepared by, or under the supervision of a Specialty Structural Engineer (SSE).  The SSE shall 
be registered in the State where the project is located.

4. Welding to and within an existing facility presents potential hazards including:

B. Structural Liquefaction - Due to welding across the full section of the structural members.

Recommendations to prevent these hazards include:

A. Fire Hazard - Protect existing combustibles prior to welding.  Keep a separate watchman and 
several fire extinguishers on hand.

B. Structural Liquefaction - weld in small increments.  Allow welds to harden before continuing to the 
next increment.

C. Do not leave the site until satisfied that no fire hazard exists.

D. Preference should be given to the use of beam clamps, mechanical fasteners, or bolted 
connections in lieu of welding within existing facilities, whenever possible.  Do not field-drill existing 
structural members without the written permission of the Structural Engineer of Record.

FOUNDATIONS
1. Proofroll slab on grade areas with a medium-weight roller or other suitable equipment to check for 

pockets of soft material hidden beneath a thin crust of better soil.  Any unsuitable materials thus 
exposed should be removed and replaced with compacted, engineered fill as outlined in the 
specifications.  Proofrolling operations shall be monitored by the Geotechnical Testing Agency.

2. All engineered fill beneath slabs and over footings should be compacted to a dry density of at least 93% of 
the Modified Proctor maximum dry density (ASTM D-1557).  All fill which shall be stressed by foundation 
loads shall be approved granular materials compacted to a dry density of at least 95% (ASTM D-1557).  
Coordinate all fill and compaction operations with the Specifications and the Subsurface Investigation.

3. Compaction shall be accomplished by placing fill in approximate 8" lifts and mechanically compacting 
each lift to at least the specified minimum dry density.  For large areas of fill, field density tests shall be 
performed for each 3,000 square feet of building area for each lift as necessary to insure adequate 
compaction is being achieved.

4. Column footings and wall footings to bear on firm natural soils or well-compacted engineered fill with 
allowable bearing pressures of 1,500 PSF for column and wall footings respectively, as outlined in the 
Subsurface Investigation Report.

It is essential that the foundations be inspected to insure that all loose, soft, or otherwise undesirable 
material (such as organics, existing uncontrolled fill, etc.) is removed and that the foundations will bear 
on satisfactory material.  The Geotechnical Testing Agency shall inspect the subgrade and perform any 
necessary tests to insure that the actual bearing capacities meet or exceed the design capacities.  The 
Geotechnical Testing Agency shall verify the bearing capacity at each spread column footing and every 
10 feet on center for strip footings prior to placement of concrete.

5. Place footings the same day the excavation is performed.  If this is not possible, the footings shall be 
adequately protected against any detrimental change in condition, such as from disturbance, rain, or 
freezing.

6. It is the responsibility of the Contractor and each Sub-Contractor to verify the location of all utilities and 
services shown, or not shown; and establish safe working conditions before commencing work.

7. The Contractor shall layout the entire building and field verify all dimensions prior to excavation.

8. For information regarding subsurface conditions, refer to the Subsurface Investigation & Foundation 
Recommendation Report prepared by Alt & Witzig Engineering, Inc., A&W Project No. 21SB0077, 
dated October, 2021.

GENERAL NOTES
1. The Contractor shall be responsible for complying with all safety precautions and regulations during the work.  

The Structural Engineer of Record will not advise on, nor issue direction as to safety precautions and programs.

A. Concrete Mix Design(s).

2. The Structural Drawings herein represent the finished structure.  The Contractor shall provide all temporary 
guying and bracing required to erect and hold the structure in proper alignment until all Structural Work and 
connections have been completed.  The investigation, design, safety, adequacy and inspection of erection 
bracing, shoring, temporary supports, etc. is the sole responsibility of the Contractor.

3. The Structural Engineer of Record (SER) shall not be responsible for the methods, techniques and sequences 
are not specifically shown, similar details of construction shall be used, subject to approval of the SER.

4. Drawings indicate general and typical details of construction.  Where conditions are not specifically shown, 
similar details of construction shall be used, subject to approval of the Structural Engineer of Record.

5. All structural systems which are to be composed of components to be field erected shall be supervised 
by the Supplier during manufacturing, delivery, handling, storage, and erection in accordance with the 
Supplier's instructions and requirements.

6. Loading applied to the structure during the process of construction shall not exceed the safe load-
carrying capacity of the structural members.  The live loading used in the design of this structure are 
indicated in the "Design Criteria Notes."  Do not apply any construction loads until structural framing is 
properly connected together and until all temporary bracing is in place.

7. All ASTM and other referenced standards and codes are for the latest editions of these publications, 
unless otherwise noted.

8. Shop drawings and other items shall be submitted to the Structural Engineer of Record (SER) for 
review prior to fabrication.  All Shop Drawings shall be reviewed by the Contractor before submittal.  
The SER's review is to be fore conformance with the design concept and general compliance with the 
relevant Contract Documents.  The SER's review does not relieve the Contractor of the sole 
responsibility to review, check, and coordinate the Shop Drawings prior to submission.  The Contractor 
remains solely responsible for errors and omissions associated with the preparation of Shop Drawings 
as they pertain to member sizes, details, dimensions, etc.

9. Submit Shop Drawings in the form of blueline/blackline prints (min. 2 sets/ max. 5 sets) and one 
reproducible blackline or sepia copy.  In no case shall reproductions of the Contract Documents be 
used as shop drawings.  As a minimum, submit the following items for review.

B. Reinforcing Steel Shop Drawings.

C. Structural Steel Shop Drawings.

D. Steel Joist Shop Drawings.

E. Steel Deck Shop Drawings.

Cold-Formed Steel Framing Systems.F.

11. When calculations are included in the submittals for components of work designed and certified by a 
Specialty Structural Engineer (SSE), the review by the Structural Engineer of Record (SER) shall be for 
conformance with the relevant Contract Documents.  The SER's review does not relieve the SSE from 
responsibility for the design of the system(s) and the coordination with the elements of the structure 
under the certification of the SER, or other SSE's.  The SER's review does not constitute a warranty of 
the accuracy or completeness of the SSE's design.

12. Contractors shall visit the site prior to bid to ascertain conditions which may adversely affect the work 
or cost thereof.

13. No structural member may be cut, notched, or otherwise reduced in strength without written direction 
from the Structural Engineer of Record.

14. When modifications are proposed to structural elements under the design and certification of a 
Specialty Structural Engineer (SSE), written authorization by the SSE must be obtained and submitted 
to the Structural Engineer of Record for review, prior to performing the proposed modification.

10. Resubmitted Shop Drawings:  Resubmitted shop drawings are reviewed only for responses to 
comments made in the previous submittal.

Existing Framing Shoring Systems.G.

GLOSSARY OF TERMS
1. Bracing: Providing stability against unintended movement or motion.

2. Building Component Safety Information (BCSI): The jointly produced WTCA/TPI "Guide to Good 
Practice for Handling, Installing, and Bracing of Metal Plate Connected Wood Trusses."

3. Building Designer: Engineer of Record responsible for the design of the Building Structural System 
(BSS) as described in the Building Structural System Design Documents (BSSDS).

4. Building Structural System: The completed combination of Structural Elements, trusses, connections 
and systems, which serve to support the building's self weight, the applicable live load(s), and 
environmental loads, such as those caused by snow, wind and earthquakes.

5. Building Structural System Design Documents: Written, graphic and pictorial architectural structural 
documents, specifications and addenda prepared and assembled for the overall structural design of 
the Building Structural System, which are part of the Construction Documents.

6. Ceiling Diaphragm:  The horizontal or sloped structural system defined by the ceiling plane acting to 
transmit lateral forces to vertical resisting elements.

7. Clinched Nail: A nail selected to be longer than the member it is driven through and which is bent back 
the dimension of its excess length.

8. Connectors and Connections:  Fasteners that join two or more members together, including: nails, 
metal plates or truss plates, truss and joists hangers, screws, and bolts.

9. Construction Documents: Written, graphic and pictorial documents prepared or assembled for 
describing the design, location and physical characteristics of the elements of the project, including 
architectural, structural, mechanical, electrical, and plumbing drawings and specifications.

10. Construction Loading: The loads from workers and building materials on an unfinished structure, for 
example, when builders stack bundles of panel sheathing or gypsum board on trusses for temporary 
storage.

11. Continuous Lateral Bracing: Members installed at right angles to a chord or web member of a truss to 
provide stability to the truss.  They must be properly restrained to prevent the simultaneous buckling of 
the truss members due to laterally imposed loads and the accumulation of buckling forces.  See Lateral 
Bracing.

MINIMUM COVER FOR REINFORCEMENT

SUSPENDED SLABS AND JOISTS

MINIMUM COVER

TOP & BOTTOM BARS FOR DRY CONDITIONS:

#11 BARS & SMALLER

#14 & #18 BARS

3/4"

1 1/2"

FORMED CONCRETE SURFACES EXPOSED TO EARTH, WATER, OR WEATHER, 
AND OVER OR IN CONTACT WITH SEWAGE AND FOR BOTTOMS BEARING ON 
WORK MAT, OR SLABS SUPPORTING EARTH COVER:

#5 BARS & SMALLER

#6 THROUGH #18 BARS 2"

1 1/2"

BEAMS & COLUMNS, FORMED

FOR DRY CONDITIONS:

STIRRUPS, SPIRALS & TIES

PRINCIPAL REINFORCEMENT

1 1/2"

2"

EXPOSED TO EARTH, WATER, SEWAGE, OR WEATHER:

STIRRUPS & TIES

PRINCIPAL REINFORCEMENT

2"

2 1/2"

WALLS

FOR DRY CONDITIONS:

#11 BARS & SMALLER

#14 & #18 BARS

3/4"

1 1/2"

FORMED CONCRETE SURFACES EXPOSED TO EARTH, 
WATER, SEWAGE, WEATHER, OR IN CONTACT WITH GROUND

2"

FOOTINGS & BASE SLABS

AT FORMED SURFACES & BOTTOMS BEARING ON 
CONCRETE WORK MAT

2"

3"
AT UNFORMED SURFACES & BOTTOMS IN CONTACT 
WITH EARTH

TOP OF FOOTINGS SAME AS SLABS

OVER TOP OF PILES 2"

LINTEL SCHEDULE

A) Brick:

1) For 6" thick block:

Where lintels are not specifically shown or noted on the Structural or Architectural Drawings, provide 
the following lintels over all openings and recesses in both interior and exterior non-load-bearing walls.

Masonry Opening Angle Size

Up to 5'-0" L4x4x5/16

Over 5'-0" & up to 7'-0" L6x4x5/16

Over 7'-0" L7x4x3/8

All angles are LLV (long leg vertical), unless noted otherwise.  Provide 1" of bearing per foot of span 
each end with minimum 8". All lintels in exterior walls are to be hot-dip galvinized.

B) Block:  For openings up to 8'-0" long exposed in the finished room, use lintel block filled with grout.  
Grout all exposed joints and reinforce as follows:

1 - #5 bar

2) For 8" thick block: 2 - #5 bars

3) For 10" thick block: 2 - #6 bars

4) For 12" thick block: 2 - #6 bars

C) Block:  For openings over 8'-0" & up to 12'-0" long exposed in the finished room, use lintel block filled 
with grout.  Grout all exposed joints and reinforce per the "Long Masonry Lintel Detail" on the Typical 
Masonry Detail Drawing.

D) Block (stack bond openings over 4'-0"): See framing plans for steel beam lintels.  Where not shown on 
plan, the criteria in the following table shall be used.  Contact Structural Engineer of Record for lintels not 
shown on plan which do not meet this criteria.  See architectural drawings for opening quantities, sizes, 
locations, heights of wall above, etc.

Block 
't'

LINTEL WIDTH OF 
OPENING

MAX. ALLOW. HEIGHT 
OF CMU ABOVE LINTEL

6"
C8x11.5 w/ CONTIN. 

PL 3/8 x 5

≤ 8'-0" 30'-0"

≤ 12'-0" 8'-0"

8"
W8x13 w/ CONTIN. 

PL 3/8 x7

≤ 8'-0" 30'-0"

≤ 12'-0" 8'-0"

10"
W8x13 w/ CONTIN. 

PL 3/8 x 9

≤ 8'-0" 25'-0"

≤ 12'-0" 8'-0"

12"
W8x28 w/ CONTIN. 

PL 3/8 x11

≤ 8'-0" 40'-0"

≤ 12'-0" 18'-0"

1.

For all new openings in existing load bearing masonry walls not shown in the Structural drawings 
(i.e. for HVAC, Plumbing, etc.).:
A.  Openings  ≥  8" BUT  <  6'-0", use W8x18 lintels w/ 3/8" bottom plates.
B.  Openings  >  6'-0" BUT  ≤  12'-0", use W8x28 lintels w/ 3/8" bottom plates.
C.  Openings  >  12'-0" use W16x40 lintels w/ 3/8" botom plates.
Field verify all existing wall widths. New bottom plate width  =  (exist. wall width) - 1". All lintels to 
have min. 8" bearing on each end.

2.

POST-INSTALLED DOWELS & ANCHOR BOLTS/RODS
1. All reinforcing steel and threaded rod anchors to be installed in a 2-part chemical anchoring system 

shall be treated as follows:

A. Drill holes larger than bar or rod to be embedded.  Coordinate hole diameter with Manufacturer's 
recommendations.

B. Holes must be cleaned and prepared in accordance with Manufacturer's recommendations.

C. When reinforcing steel is encountered during drilling for installation of anchors; stop drilling, use a 
sensor to locate the reinforcing in the surrounding area and install anchor(s) as close as possible 
to the original location.  Contact the Structural Engineer of Record (SER) for direction when the 
revised location is more than 2" from the original location, or when the original function of the 
anchorage is significantly altered.  When in doubt, contact the SER for direction.

D. Drill the hole a minimum of 15 bar diameters or as shown on the plans.

E. Use a 2-part adhesive anchoring system, Hilti HY-200, or approved equal.

F. For anchorage into hollow substrate, use Hilti HY-270, or approved equal.

G. Reinforcing steel dowels shall be ASTM A615, Grade 60, unless noted.

H. Anchor rods shall be Hilti HAS-V-36, unless noted.  Provide finish as noted on the Drawings.  If not 
noted, provide hot-dip galvanized finish for interior applications.  Provide stainless steel finish for 
all exterior applications, unless noted.

2. When column anchor bolts have been omitted, or damaged by construction operations, the Contractor 
must obtain the written approval of the Structural Engineer of Record prior to repair or replacement.

A. As a precaution, the affected column must be guyed and braced after repair for the balance of the 
erection period.

B. As an alternate to guying and bracing, the Contractor may at his option, employ a testing agency to 
perform a tensile pull test to confirm the strength for the repaired or replaced anchor bolt.  The tensile 
proof load must exceed 1.33 x the design load of the original anchor without causing distress of the 
anchor bolt or the surrounding concrete.  Reference the following table for the minimum proof loads:

3/4" diameter: 12.8 kips

7/8" diameter: 17.4 kips

1" diameter: 22.7 kips

Note:  Values listed above are for ASTM F-1554, Grade 36 material.  When higher grade or 
strength materials are specified, refer to the AISC Steel Design Guide 1, Table 3.1 for minimum 
allowable loads to be multiplied by 1.33.

C. When affected anchor bolts are part of a fixed moment resisting column base, such as those in 
moment-resisting space frames, canopies, or fixed-base installations, the repaired anchor bolts 
must be proof-loaded, or the affected column footing and/or pier replaced in its entirety.

D.

E.

When affected anchor bolts are part of a braced frame the affected column footing and/or pier 
must be replaced in its entirety.

Prior to erection, the controlling Contractor must provide written notification to the Steel Erector if 
there has been a repair, replacement or modification of the anchor bolts for that column.

1 1/8" diameter: 28.8 kips

1 1/4" diameter: 35.6 kips

REINFORCED MASONRY NOTES
1. All construction of reinforced masonry walls to be in accordance with the Building Code Requirements 

for Concrete Masonry Structures (ACI 530) and Commentary.

A) f'm = 2000 PSI

B) Maximum height of masonry lift:  5'-0"

C) Maximum height of grout lift:  5'-0"

D) See Specifications for additional masonry wall information.

2. CONCRETE BLOCK:  Minimum compressive test strength on the net cross-sectional area:  2800 PSI.

3. MORTAR:  Type S required.

4. GROUT:  ASTM C476, 2500 PSI with a slump of 8" min. and 11" max.

5. REINFORCING:  fy = 60000 PSI with a min. lap of 48 bar diameters.

STEEL CONNECTION NOTES
1. Typical beam-to-beam and beam-to-column connections shall be bearing type using A325 bolts, unless 

noted otherwise.

2. Shop connections unless otherwise shown, may be either bolted or welded.  All field connections shall 
be bolted unless otherwise shown on the Structural Drawings.

3. Connections shall be designed by the Steel Fabricator to support the reactions shown on the framing 
plan(s).  Simple span connections without reactions listed on the Structural Drawings shall be designed by 
the Steel Fabricator in accordance with Table 3-6 of the AISC "Manual of Steel Construction, 14th 
Edition". For composite beams where reactions are not indicated, design connections for 75% of the 
Maximum Total Uniform Load ASD value for the applicable beam size and span given in Table 3-6. For 
non-composite beams, design connections for 50% of the tabulated ASD value.     

5. All beam-to-beam connections shall be double angle, unless shown or noted otherwise.

6. All beam-to-column connections shall be at the column centerline, unless noted otherwise.  Shear tab 
connections to tubes are permitted unless otherwise noted or detailed.

7. Typical beam-to-beam, and beam-to-column field-bolted connections may be tightened to the snug-
tight condition, unless otherwise shown or noted.

11. All welding shall be in conformance with AWS D1.1, using E70XX electrodes, unless shown or noted 
otherwise.  Welding, both shop and field, shall be performed by welders certified for the weld types and 
positions involved according to the current edition of AWS D1.1.  Perform all AESS welds with care to 
provide a clean, uniform appearance.

12. Backup bars required for welded connections shall be continuous.

13. Holes in steel shall be drilled or punched.  All slotted holes shall be provided with smooth edges.  Burning 
of holes in structural steel shall not be allowed without approval of the Structural Engineer of Record.

14. The minimum thickness of all connection material shall be 5/16" unless noted.

15. Continuous bent plate and angle closures, roof edges, diaphragm chords, etc. around perimeter of the 
floor and roof, as well as around openings shall be welded with a minimum 1/4" fillet weld x 3" long at 
12" o.c., top & bottom, unless noted otherwise.  Butt weld joints in continuous diaphragm chord for 
continuity.  For continuous perimeter angles and bent plates perpendicular to and connected to the top 
chords of joists, provide a minimum 3" of 1/4" weld at each joist.  Continuous angle and bent plate 
closures may be shop-applied to the supporting structural members only when requested and 
approved by Structural Engineer of Record.

16. Where steel beams are called to have wood nailers supporting wood floor or roof framing, provide 1/2" 
diameter carriage bolts spaced at 24" on center and staggered each side of the beam web, unless 
noted otherwise.  Carriage bolts may be over-tightened to compress the rounded head in the nailer to 
facilitate installation of continuous band/rim joists, rafters, trusses, etc.

17. A qualified independent Testing Agency shall be retained to perform inspection and testing of structural 
steel field weldaments as follows:

Submit calculations for connections not detailed on the Structural Drawings and not covered by the 
AISC Tables, including but not limited to:

4.

8. Bolted connections in moment frames, bracing connections, hangers and stub columns, crane 
connections, and those designated PT (pretensioned) on the Drawings shall be pretensioned joints 
utilizing tension-control (TC) bolts or direct tension indicators.  Holes for PT bolts shall be 1/16" larger 
than the bolt diameter.  All pretensioned joints must be inspected by the Testing Agency.

9. Connect bracing members for two components of stress unless otherwise approved by the Structural 
Engineer of Record.  Provide a minimum 2-bolt or welded field connection.

10. Locate centerlines of all vertical bracing members on column centerlines in vertical plane and on 
column and beam centerlines in horizontal plane, unless otherwise shown on the Structural Drawings.

WELD INSPECTION SCHEDULE

COMMENTS

ROOT PASS AND 
FINISHED WELD

REFERENCE 
NOTE 'E' BELOW

ALL FULL PENE-
TRATION WELDS

WELD TYPE

FILLET (SINGLE 
PASS)

FILLET 
(MULTIPLE PASS)

FLARE BEVEL/ 
FLARE V

GROOVE (PARTIAL 
PENETRATION)

GROOVE (FULL 
PENETRATION)

VT MT UT PT CRT

25% - - - -

50% - - -

25% - - - -

100% - - -

100% - - -

100%

100%

25%

A) Test procedures:

VT = Visual Test (inspection)

MT = Magnetic Particle Test:  ASTM E109, cracks or incomplete fusion or penetration not acceptable.

UT = Ultrasonic Test:  ASTM E164.

PT = Penetrant Test:  ASTM E165.

RT = Radiographic Test:  ASTM E94 and ASTM E142, min. quality level 2-21.

B) Acceptance standards in AWS D1.1 shall be followed for each test procedure.

C) Test procedures may be substituted to meet feasibility requirements of test based upon weld geometry

or other factors with the approval of the Structural Engineer of Record.

D) Samples shall occur at random locations; additional tests may be required at locations noted on the

Drawings.

E) Groove welds include square, bevel, V, U, and J grooves including single and double pass types.

Partial penetration square groove welds at end seal plates of tubular members do not require inspection.F)

Weld Procedure Specifications (WPS) shall be produced and maintained in accordance with AWS D1.1.G)

The independent Testing Agency shall have access to all WPS's during the course of testing and

For highly-restrained welded joints, especially in thick plates and/or heavy structural shapes, details theH)

welds so that shrinkage occurs as much as possible in the direction the steel was rolled.  Refer to the

AISC Manual for preferred welded-joint arrangements that reduce the possibility for lamellar tearing.

Members scheduled to receive highly-restrained connections shall be tested by the independent

Testing Agency by Ultrasonic Testing prior to commencing welding.

In addition to inspection requirements for fillet welds in Table above, 100% of field welding of diagonalI)

bracing members to gusset plates shall be visually inspected (VT).

inspection.

A) Column Splices.

B) Moment Connections.

C) Bracing Connections including Collectors and Drag Struts.

D) Skewed Shear Connections.

STEEL DECK NOTES
1. All steel deck material, fabrication and installation shall conform to the Steel Deck Institute "SDI 

SHORT FORM SPECIFICATIONS" and "SDI CODE OF STANDARD PRACTICE," current edition, 
unless noted.

2. Provide members for deck support at all deck span changes.  Provide L3x3x3/16 deck support at all 
columns where required.

3. All deck shall be provided in a minimum of 3-span lengths where possible.

4. All welding of steel deck shall be in conformance with AWS Specification D1.3.  Provide welding 
washers for all floor decks less than 22 gauge in thickness.

5. Mechanical fasteners may be used in lieu of welding, providing fasteners meet, or exceed the strength 
of specified welds.  Submit fastener design data to the Structural Engineer of Record for review.

6. Substitution of fiber secondary reinforcement for welded wire fabric on supported slabs is prohibited.

7. Do not suspend any items, such as ductwork, mechanical and electrical fixtures, ceilings, etc. from 
steel deck.

8. Roof deck sidelaps shall be attached at ends of cantilevers and at a maximum spacing 12" o.c. from 
cantilevered roof deck ends.  The roof deck must be completely fastened to the supports and at the 
sidelaps before any load is applied to the cantilever.

9. Submit shop drawings for review of general conformance to design concept in accordance with 
Specifications in the Project Manual.  Erection drawings shall show type of deck, shop finish, accessories, 
method of attachment, edge details, deck openings and reinforcement, and sequence of installation.

10. Installation holes shall be sealed with a closure plate 2 gauges thicker than deck and mechanically 
fastened to deck.  Steel deck holes visible from below will be rejected.  Deck units that are bent, 
warped, or damaged in any way which would impair the strength and appearance of the deck shall be 
removed from the site.

11. Where gauge metal pourstops are indicated, supply pourstops designed to meet, or exceed the 
gauges listed in the SDI Pourstop Selection Table (min. 18 ga.) as required for slab depth, concrete 
weight, and cantilever distance, unless noted otherwise.

12. The Erector shall shim between parallel roof beams and joists with differential mill and induced 
cambers for level deck bearing.

STEEL JOIST NOTES
1. All steel joists shall be designed, fabricated, and erected in accordance with SJI Standard 

Specifications.

2. Joist bridging (if shown) is schematically indicated.  Provide all bridging necessary to conform to SJI 
Specifications.

3. The ends of all bridging lines terminating at walls or beams shall be anchored to the wall or beam.

4. Joist bridging and connections shall be completely installed prior to placing any construction loads on 
the joists.  Construction loading shall not exceed the joist design load.

5. All roof joists shall be capable of resisting the net uplift a noted on the Structural Drawings (min. 15 psf 
net).  Provide an additional row of continuous horizontal bottom chord bridging at the first panel point 
location at each end of all roof joists.

6. Special joists (SP) shall be designed for the load designations specified on the Structural Drawings.  
Designs shall properly account for the distribution of concentrated loads, live loads, and for the effect of 
openings.  Designs are to meet the requirements of SJI.

7. Joists shall meet the following deflection criteria per SJI.  Maximum live load deflection shall not exceed:

8. The Joist Manufacturer shall submit calculations for all special joists to Structural Engineer of Record 
for record purposes prior to fabrication.  These calculations shall bear the seal and signature of a 
Professional Engineer registered in the State of Indiana.

9. Joists on column centerlines shall have extended bottom chord connections for erection stability, 
unless otherwise noted.  Do not connect bottom chord extensions, unless otherwise noted or shown.

10. Joists on, or near column centerlines shall have field-bolted connections for erection stability, unless 
otherwise noted.

11. The Joist Manufacturer shall coordinate with the Structural Steel Fabricator for the design of all 
connections to support columns, beams, bearing seats, etc. prior to submittal of shop drawings.

12. Where a joist is part of a moment-resisting frame, delay the connection of the bottom chord to the 
column until all dead loads have been placed.  All field-bolted and field-welded connections in moment-
resisting frames shall be inspected per AWS and AISC requirements.

13. The Joist Manufacturer shall furnish evidence that the joist meets or exceeds the specified minimum 
moment of inertia (Ix) listed on the Plans.  Where a minimum Ix value is not specified, the Ix value can 
be that required to meet the specified loading and deflection criteria.

14. All steel joists shall be furnished with standard SJI camber, unless noted otherwise.

15. All items suspended from joists such as catwalks, basketball goals, operable partitions, etc. should be 
installed after all dead loads of roofing, flooring, ceilings, etc. are installed.

16. All joists shall be shop primed in accordance with SJI requirements, unless note otherwise.  Color to 
match structural steel primer, unless approved in writing.

17. Provide sloped bearing ends where joist slope exceeds 1/4" per foot.

18. Do not field cut or alter joists without the written approval of the Joist Manufacturer.

A) Roofs without suspended ceilings:  L/240

B) Roof with suspended ceilings:         L/360

C) Floors:                                              L/360

STRUCTURAL STEEL NOTES
1. Structural steel construction shall conform to the American Institute of Steel Construction 

"Specification for Structural Steel Buildings".
2. All structural wide flange members shall be ASTM A992, Fy=50 ksi
3. All plates, channels, bars, angles, and rods shall be ASTM A36, unless noted.
4. All rectangular structural tube members shall be ASTM A500, Grade C, Fy = 50 ksi unless noted.
5. All round structural tube members shall be ASTM A500, Grade C, Fy = 46 ksi unless noted.
6. All structural pipe members shall be ASTM A53,Grade B, Fy=35 ksi unless noted.
7. Details for design, fabrication and erection of all structural steel shall be in accordance with the 

latest AISC Standards, unless otherwise noted or specified.
8. Provide temporary erection guying and bracing as required.
9. Unless otherwise shown or noted on the Drawings, provide 8" minimum bearing each end for all 

loose lintels and beams.
10. For loose lintels, masonry shelf angles and other such items generally not shown on the Structural 

Drawings, refer to the Architectural Drawings.  See general notes on lintels this sheet for sizes, 
reinforcing, etc.

11. Steel columns below grade shall be encased in a minimum of 4" concrete or painted with 2 coats 
of asphaltum paint, unless otherwise shown.

12. Fabricate simple span beams not specifically noted to receive camber so that after erection, any 
minor camber due to rolling or shop assembly be upward.

13. Refer to the Division 5 Structural Steel Specification of the Project Manual for structural steel 
surface preparations and prime painting requirements.

14. The Erector shall shim between parallel roof beams and joists with differential mill and induced 
cambers for level deck bearing.

15. Provide cap plates/end plates to close off exposed, open ends of all tubular members, unless 
noted.  Seal weld with partial penetration square groove welds for watertight condition.

COLD-FORMED (LIGHT GAUGE) 
METAL FRAMING NOTES

1. All cold-formed steel framing members, their design, fabrication, and erection shall conform to the 
"SPECIFICATION FOR THE DESIGN OF COLD-FORMED STEEL STRUCTURAL MEMBERS" of the 
latest edition of the AISI.  

A) Design Loads: Reference the Design Criteria Notes.

1. Wall Framing:  Horizontal deflection of 1/240 of the wall height for walls with flexible finishes, 
e.g. metal siding, wood siding, EIFS, etc.

2. All framing members shall be formed from steel conforming to ASTM A653, with a minimum yield 
strength as follows:

3. All framing members shall be galvanized with a G60 coating meeting the requirements of ASTM A653, 
unless otherwise indicated.

12, 14 & 16 gauge members: Fy=50ksi

Fy=33ksi

4. Members shall be the Manufacturer's standard 'C'-Shaped studs/joists of the size, flange width, and 
gauge indicated.  All members shall have a minimum flange lip return of 1/2" and satisfy the minimum 
properties in accordance with the Steel Stud Manufacturers Association (SSMA).

5. The gauge of all tracks shall match the gauge of the associated stud or joist, unless otherwise noted.

6. All welding shall be in accordance with AWS Specification D1.3.  No welding of members less than 14 
gauge in thickness is permitted without the approval of the SER.  All welding shall be performed by 
certified welders.  All welds shall be touched up with zinc rich paint in accordance with ASTM A780.

7. Provide bridging for all load-bearing studs at a maximum spacing of 48" on center.

8. Provide bridging for all non load-bearing curtain wall studs at a maximum spacing of 54" o.c.  Locate 
one row of bridging within 18" of the top track when a single deep-leg deflection track is utilized.

9. Provide bridging for joists and rafters at midspan and at a maximum spacing of 6'-0" o.c., unless noted 
otherwise.  All bridging shall be installed prior to the application of any loading.  Connect bridging to 
each member by clip angles, or other approved method per the Manufacturer's requirements.

10. Provide web stiffeners at joist and rafter bearings in accordance with the Manufacturer's requirements.

11. All axially-loaded studs shall have full bearing against the track web, prior to stud and track alignment.  
Splices in axially loaded studs are not permitted.

12. Provide the Manufacturer's standard track, clip angles, bracing, reinforcement, fasteners, and 
accessories as recommended by the Manufacturer for the application indicated and as needed to 
provide a complete framing system.  Unless otherwise indicated, install the metal framing system in 
accordance with the Manufacturer's shop drawings, written instructions and recommendations.

13. Install supplementary framing, blocking, and bracing in metal framing system wherever walls or 
partitions are indicated to support fixtures, equipment, services, casework, heavy trim and furnishings, 
and similar work requiring attachment to the wall or partition.  Where type of supplementary support is 
not otherwise indicated, comply with the stud manufacturer's recommendations and industry standards 
in each case, considering weight or loading resulting from the item supported.

14. All field-cutting of studs must be done by sawing or shearing.  Torch-cutting of cold-formed members 
is not allowed.

15. No notching or coping of studs is allowed, unless explicitly shown on the design or shop drawings.  All 
field-cut holes must be reinforced.

16. The Framing Contractor is to ensure punch out alignment when assembling lateral bracing/bridging and 
field-cutting studs to length.  Lateral bracing/bridging must be installed at the time the wall is erected.

17. Temporary bracing shall be provided and remain in place until work is completely stabilized.

18. Use a minimum of three studs at the corners of all exterior walls.

19. Use a minimum of three studs at the intersections and corners of all load-bearing walls.

20. All headers and built-up beams must be constructed of UNPUNCHED material only.  Install insulation 
in built-up exterior framing members, such as headers, sills, boxed joists, and multiple studs at 
openings, that are inaccessible on completion of framing work.

21. Shop drawings: Show layout, spacings, sizes, thicknesses, types of cold-formed metal framing, and 
fastening and anchorage details, including mechanical fasteners.  Show reinforcing channels, opening 
framing, supplemental framing, strapping, bracing, bridging, splices, accessories, connection details, 
and attachment to adjoining work.

22. For cold-formed metal framing indicated to comply with design loads, include structural analysis data 
signed and sealed by the qualified professional engineer (SSE) responsible for their preparation.

23. Structural Performance:  Provide cold-formed metal framing capable of withstanding design loads 
within limits and under conditions indicated.

B) Deflection Limits: Design framing systems to withstand design loads without deflections greater 
than the following:

2. Wall Framing:  Horizontal deflection of 1/360 of the wall height for walls with cementitious 
finishes, e.g. cement plaster.

3. Wall Framing:  Horizontal deflection of 1/600 of the wall height for walls with masonry veneer 
finishes.

4. Floor Joist Framing:  Vertical deflection of 1/480 of the span under live load.  Limit deflection 
under total load (dead + live) to 1/360 of the span.

5. Roof Framing:  Vertical deflection of 1/360 of the span under live/snow load.  Limit deflection 
under total load (dead + live/snow) to 1/240 of the span.

24. Design framing systems to provide for movement of framing members without damage or 
overstressing, sheathing failure, undue strain on fasteners and anchors, or other detrimental effects 
when subject to an ambient temperature change of not less than 120 degrees F.

25. Design framing system to maintain clearances at openings, to allow for construction tolerances, and to 
accommodate live load deflection of primary building structure as follows: Upward and downward 
movement of 3/4 inch.

26. Design exterior non load-bearing curtain wall framing to accommodate horizontal deflection without 
regard for contribution or sheathing materials.

B) 18, 20 gauge members:

A)

SPECIALTY STRUCTURAL ENGINEERING (SSE)
1. A Specialty Structural Engineer is defined as a Professional Engineer licensed in the State of Indiana, not 

the Structural Engineer of Record, who performs Structural Engineering functions necessary for the 
structure to be completed and who has shown experience and/or training in the specific speciality.

A)

2. It is the Specialty Structural Engineer's responsibility to review the Construction Drawings and 
Specifications to determine the appropriate scope of engineering.

3. It is the intent of the Drawings and Specifications to provide sufficient information for the Specialty 
Structural Engineer (SSE) to perform his design and analysis.  If the SSE determines there are details, 
features, or unanticipated project limits which conflict with the engineering requirements as described in 
the project documents, the SSE shall in a timely manner, contact the Structural Engineer of Record for 
resolution of conflicts.

4. The Specialty Structural Engineer (SSE) shall forward documents to the Structural Engineer of Record 
for review.  Such documents shall bear the stamp of the SSE and include:

B)

D)

Shoring and Bracing Systems.

Structural Steel Connections.

Steel Joist Systems.

Steel Stairs.

6. When modifications are proposed to elements under the design and certification of the Specialty 
Structural Engineer (SSE), written authorization by the SSE must be obtained and submitted to the 
Engineer of Record for review, prior to performing the proposed modification.

A) Drawings introducing engineering input, such as defining the configuration or structural capacity of 
structural components and/or their assembly into structural systems.

B) Calculations.

C) Computer printouts which are an acceptable substitute for manual calculations provided they are 
accompanied by sufficient design assumptions and identified input and output information to 
permit their proper evaluation.  Such information shall bear the stamp of the Specialty Engineer as 
an indication that said engineer has accepted responsibility for the results.

5. Contractors are referred to the specific technical specification sections and the structural drawings for 
those elements requiring Specialty Structural Engineering.  Examples of components requiring 
Specialty Structural Engineering include, but are not limited to the following:

C)

STEEL STAIRS
1. Refer to the Design Criteria notes for live load and handrail requirements.

2. All stair designs shall be provided by the Stair Manufacturer/Fabricator's Specialty Structural Engineer 
and shall be stamped by a Professional Engineer registered in the State of Indiana.  Stair designs shall 
be in accordance with all applicable code provisions of the IBC.

3. The Stair Manufacturer/Fabricator's Specialty Structural Engineer shall provide the Structural Engineer 
of Record with drawings showing location, direction and magnitudes of all stair load reactions on the 
building structure for approval, prior to fabrication.

4. The Stair Manufacturer/Fabricator shall coordinate the transition between the supported structural floor 
slab and the stair structure with the Structural Steel Fabricator, prior to fabrication.

5. Refer to the Architectural Drawings for stair width, rise, run, tread and riser geometry, handrail and 
guardrail design, shaft wall construction, etc.
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EXISTING MEZZ. FRAMING 
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CONCRETE AS REQUIRED. AD.02

6

S403

TYP.

AD.03

FOUNDATION PLAN NOTES
1. REF. S001 FOR STRUCTURAL NOTES, DESIGN DATA & SCHEDULES.

2. ALL CONTRACTORS ARE REQUIRED TO COORDINATE THEIR WORK WITH ALL DISCIPLINES 
TO AVOID CONFLICTS.  THE MECHANICAL, ELECTRICAL, AND PLUMBING ASPECTS ARE NOT IN 
THE SCOPE OF THESE DRAWINGS.  THEREFORE, ALL REQUIRED MATERIALS AND WORK MAY 
NOT BE INDICATED.

3. COORDINATE EXACT SIZE & LOCATION OF ALL MECHANICAL OPENINGS IN FOUNDATION 
WALLS WITH THE MECHANICAL, ELECTRICAL & PLUMBING CONTRACTORS.

4. ALL ELEVATIONS ARE REFERENCED FROM THE FIRST FLOOR FINISH FLOOR ELEVATION 0'-0" 
(U.S.G.S. 646.0). REF. CIVIL DWGS.

5. REF. ARCH. DRAWINGS FOR ALL DIMENSIONS NOT SHOWN.  CONTRACTOR SHALL VERIFY 
ALL DIMENSIONS PRIOR TO CONSTRUCTION AND IMMEDIATELY NOTIFY ARCHITECT/ENGINEER 
OF ANY DISCREPANCIES.

6. REF. S400 & S401 FOR TYPICAL FOUNDATION DETAILS.

7. NOTE: PERIMETER WALL AND COLUMN FOOTINGS SHALL BE LOWERED AND/OR SLEEVED 
TO PASS BELOW PLUMBING LINES (I.E. SANITARY & STORM SEWERS, WATER LINES, ETC.) 
SHOWN ON THE PLUMBING DRAWINGS.  PROVIDE FOOTING STEPS AS REQUIRED PER THE 
TYPICAL DETAILS ON S400.

8. ALL SLAB RECESSES SHALL BE LOCATED PER THE ARCHITECTURAL DRAWINGS.  
COORDINATE DEPTHS OF ALL SLAB RECESSES WITH THE ARCHITECTURAL DRAWINGS 
AND/OR THE FLOORING SUPPLIER.

9. COORDINATE REINFORCING DOWELS FOR CMU VERTICAL REINFORCING WITH REINF. 
NOTED ON PLANS & SECTIONS.

10. GROUT ALL CORES OF CMU BELOW FINISH FLOOR SOLID.

11. COLUMN FOOTINGS SUPPORTING MORE THAN ONE COLUMN SHALL BE CENTERED AT THE 
MIDPOINT BETWEEN THE COLUMNS, UNLESS NOTED OTHERWISE ON PLAN.

12. COLUMN FOOTINGS, TRENCH FOOTINGS AND WALL FOOTINGS SHALL BEAR ON APPROVED 
SOIL.  UNDERCUT AS REQ'D TO SUITABLE BEARING MATERIAL AS DETERMINED BY THE 
GEOTECHNICAL TESTING AGENCY.  REF. TYPICAL FOOTING UNDERCUT DETAILS S400.  
UNDERCUTTING TO SUITABLE BRG. MATERIAL IS NOT REQUIRED FOR GRADE BEAMS.  
REFERENCE ELEVATIONS IN PARENTHESES (-XX'-X") FOR APPROXIMATE ELEVATION TO 
SUITABLE BEARING STRATA TO BE USE FOR BIDDING PURPOSES.

13. PROVIDE CONTINUOUS 4" H. x W. VARIES CONCRETE CURB ON ACOUSTIC ISOLATION 
SLABS IN MECHANICAL ROOMS.  CURBS TO SURROUND ALL PENETRATIONS THRU SLAB 
INCLUDING COLUMNS, PIPES, SUMP PITS, ETC.

14. ALL EX. CONSTRUCTION SHOWN IN PLAN AND/OR SECTION WAS DERIVED FROM EXISTING 
DRAWINGS AND MUST BE FIELD VERIFIED.  IF ANY DISCREPANCIES ARE DISCOVERED 
BETWEEN INFO. SHOWN ON THE DRAWINGS AND ACTUAL CONDITIONS IMMEDIATELY 
CONTACT ARCHITECT/ENGINEER FOR DIRECTION BEFORE PROCEEDING WITH THE WORK.

15. PROVIDE THICKENED SLAB UNDER ALL INTERIOR CMU WALLS WITHOUT FOOTINGS.  SEE 
DETAILS ON S401 FOR THICKENED SLAB DETAIL.  LAYOUT THICKENED SLABS FROM 
DIMENSIONS ON THE ARCHITECT FLOOR PLANS.

16. PROVIDE CONTROL/CONTRACTION JOINTS IN SLABS ON GRADE (REF. THE TYPICAL 
DETAILS ON SHEET S400).  ALL JOINTS IN SLABS TO RECEIVE THIN OR THICK-SET TERRAZZO, 
CERAMIC OR PORCELAIN TILE, VINYL-COMPOSITION TILE (VCT) OR VINYL SHEET GOODS, 
EPOXY OR SIMILAR THIN-FILM FINISH FLOORING SHALL BE CAREFULLY COORDINATED WITH 
THE FLOORING CONTRACTOR.  THE CONTRACTOR SHALL SUBMIT SLAB JOINT LAYOUT TO 
ARCHITECT/ENGINEER FOR REVIEW PRIOR TO PLACING SLABS.

17. WHERE PIERS OCCUR WITHIN A LARGER ARCH. PILASTER OR COLUMN ENCLOSURE (FOR 
EG. P24's WITHIN 40" SQUARE CANOPY PILASTERS) PROVIDE PIER REINF. CAGE CENTERED ON 
THE GRID INTERSECTION.  FORM OVERALL PIER TO PROFILE OF THE ARCHITECTURAL 
PILASTER OR COLUMN ENCLOSURE.  LAYOUT PILASTERS FROM DIMENSIONS ON THE 
ARCHITECTURAL PLANS & DETAILS.

18. FOR ARCHITECTURAL PILASTERS NOT SUPPORTING STEEL COLUMNS, CONSTRUCT AS 
FULLY-GROUTED MASONRY PIERS OR CAST-IN-PLACE CONCRETE PIERS REINF'D W/ #5 
VERTICAL REINFORCING AT 12" O.C. ALL FACES, AT CONTRACTOR'S OPTION.

19. AT ALL LOCATIONS WHERE NEW FOOTINGS ARE TO BE INSTALLED IN EXISTING SPACES 
REMOVED EXISTING CONCRETE SLABS AND OR FOUNDATION WALLS / WALL FOOTINGS AS 
REQUIRED. NEW SLABS TO BE DOWELED TO EXISTING PER DETAIL 6/S401.

20. PLAN LEGEND:

F.F.

T/'X'

B/'X'

C.J.

WF30 -20'-0"

DENOTES FINISH FLOOR

DENOTES TOP OF FTG., GRADE BEAM, SLAB, PIER, ETC.

DENOTES BOTTOM OF FTG., GRADE BEAM, ETC.

DENOTES SLAB ON GRADE CONTROL/CONTRACTION JOINT

DENOTES WALL FOOTING MARK & TOP OF FOOTING 
ELEVATION (SEE WALL FOOTING SCHEDULE)

T/
F 

-2
'-8

"
T/

F 
-4

'-0
"

T/
F 

-4
'-0

"
T/

F 
-5

'-4
"

F5.0 -4'-8"
P24  -0'-8"

HSS6x6x3/8

DENOTES COLUMN FOOTING MARK & TOP 
OF FTG. ELEVATION (SEE FTG. SCHED.)

DENOTES PIER MARK & TOP OF PIER 
ELEVATION (SEE PIER SCHED.)

COLUMN FOOTING

CONCRETE PIER

STEEL COLUMN

DENOTES COLUMN 
SIZE (REF. FRAMING 
PLANS FOR STUB 
COL'S NOT ON FDNS)

DENOTES WALL FOOTING WITH STEPS, REF. TYP.
DETAIL ON S400

DENOTES PIPE PENETRATION THROUGH FOUNDATION 
WALL. COORDINATE EXACT LOCATION & INVERT 
ELEVATION w/ APPROPRIATE TRADE. LOWER BOTTOM OF 
FOOTING & PROVIDE SLEEVE THROUGH FOUNDATION 
WALL PER TYPICAL DETAIL ON S400.

DENOTES NEW 4" CONC. SLAB w/ "FIBERFORCE 300" FIBERS 
@ 1.5 LB/C.Y. (OR EQUAL) & 

E5 INTERNAL CURE ADMIXTURE @ 4 OZ/CWT & 
E5 CATALYST SPRAYED ON BETWEEN 800-1,000 SF/GAL

OVER 15-MIL VAPOR BARRIER OVER 6" COMPACTED 
GRANULAR FILL (NO. 53 STONE OR APPROVED EQUIVALENT). 
T/CONC. = 0'-0" U.N.O.

S1

DENOTES NEW 6" CONC. SLAB w/ NEW CONC. SLAB w/ 6x6 
W2.9xW2.9 W.W.F. & 

E5 INTERNAL CURE ADMIXTURE @ 4 OZ/CWT & 
E5 CATALYST SPRAYED ON BETWEEN 800-1,000 SF/GAL

OVER 15-MIL VAPOR BARRIER OVER 6" COMPACTED 
GRANULAR FILL (NO. 53 STONE OR APPROVED EQUIVALENT). 
T/CONC. = 0'-0" U.N.O.

S2

DENOTES NEW 4" CONC. SLAB w/ "FIBERFORCE 300" FIBERS 
@ 1.5 LB/C.Y. (OR EQUAL) OVER 15-MIL VAPOR BARRIER
T/CONC. = MATCH EXISTING

S3

DENOTES EXISTING SLAB ON GRADESE

COLUMN FOOTING SCHEDULE

FOOTING 
MARK

FOOTING SIZE

WIDTH    x    LENGTH    x    DEPTH

REINFORCING
(EACH WAY)

F3.0 3'-0"                3'-0"                1'-2" (4)  #5  x  2'-6"

F4.0 4'-0"                4'-0"                1'-2" (4)  #5  x  3'-6"

F5.0 5'-0"                5'-0"                1'-2" (5)  #5  x  4'-6"

F6.0 6'-0"                6'-0"                1'-2" (6)  #5  x  5'-6"

F7.0 7'-0"                7'-0"                1'-2" (7)  #5  x  6'-6"

F8.0 8'-0"                8'-0"                1'-2" (7)  #6  x  7'-6"

F12.0 12'-0"                12'-0"                1'-10" (10)  #7  x  11'-6"

F13.0 13'-0"                13'-0"                2'-0" (12)  #7  x  12'-6"

NOTES:

1. CENTER FOOTINGS BENEATH COLUMNS, U.N.O.
2. ALL FOOTINGS MUST BE BOARD-FORMED, UNLESS APPROVED.
3. INCREASE FOOTING DEPTH WHERE REQ'D TO ENCASE COLUMN ANCHOR RODS

NOTE: WF STEEL COLUMN SHOWN,
TUBES, PIPES, C.I.P. CONCRETE,
PRECAST & MASONRY COLUMNS SIM.

EQ EQ

LENGTH PER SCHED.

E
Q

E
Q

W
ID

TH
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E
R
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C
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D
.

SEE NOTE #2

SEE NOTE #3
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P
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S
C

H
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D
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WALL FOOTING SCHEDULE

FTG.
MARK

FOOTING SIZE FOOTING REINFORCING

WIDTH DEPTH LONGITUDINAL TRANSVERSE

WF30 2'-6" 1'-2" (3) #5 x CONTINUOUS #4 x 2'-0" @ 96" O.C.

1.  CENTER FOOTINGS BENEATH WALLS, U.N.O.

WF24 2'-0" 1'-0" (2) #5 x CONTINUOUS #4 x 1'-6" @ 96" O.C.

WF42 3'-6" 1'-2" (4) #5 x CONTINUOUS #5 x 3'-0" @ 12" O.C.

CONCRETE PIER SCHEDULE

PIER REINFORCINGPIER 
MARK

PIER SIZE
VERTICALS TIES-SIZE & SPA. DETAIL CRITICAL HEIGHT

P24 2' - 0" 2' - 0"
(8) #6 #4 @ 12" O.C. B ≤ 2' - 8"

(4) #8 #4 @ 12" O.C. A > 2' - 8"

1. PROVIDE MIN. 1 ½" CLEAR TO PIER TIES.

2. 'CRITICAL HEIGHT' DENOTES THE HEIGHT ABOVE WHICH LARGER DIAMETER VERTICALS WITH 
FEWER TIES MAY BE USED.  REF. FOUNDATION PLAN(S) FOR TOP OF PIER & FOOTING ELEV'S.

3. REF. 'TYPICAL CONCRETE PIER REINFORCING' ON FOUNDATION DETAIL SHEET FOR FURTHER 
INFORMATION ON TIE SPACING.

4. VERTICAL DOWELS ARE TO FUNCTION AS PIER VERTICALS FOR PIERS LESS THAN OR EQUAL 
TO 5' - 0" HIGH.  PROVIDE SEPARATE DOWELS & VERTICALS FOR PIERS GREATER THAN OR 
EQUAL TO 5' - 0" HIGH, UNLESS APPROVED.

5. CONTACT THE STRUCTURAL ENGINEER FOR DIRECTION IF COLUMN ANCHOR RODS FOUL 
WITH PIER TIES OR VERTICALS.

6. MIN. HEIGHT OF PIERS: #6 VERTICALS = 2' - 0", #7 VERTICALS = 2' - 8".

DETAIL "A"             

(1) SET                 

3

(2) SETS

DETAIL "B"

(3) SETS

ALT. DETAIL "B"

P24 x 44 2' - 0" 3' - 8"
(12) #7 #4 @ 12" O.C. C ≤ 2' - 8"

(8) #9 #4 @ 12" O.C. E > 2' - 8"

DETAIL "C" DETAIL "E"

(3) SETS (2) SETS
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SLAB AT FREEZER. SEE 
DETAIL 16/S401
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DOWEL NEW TO EXISTING SLAB 
PER DETAIL 6/S401 TYP. ALL SIDES 
ABUTTING EXIST. CONC. SLAB.
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APPROX. EXTENT OF EXISTING 
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AD.03

AD.03

TYP.

AD.03

FOUNDATION PLAN NOTES
1. REF. S001 FOR STRUCTURAL NOTES, DESIGN DATA & SCHEDULES.

2. ALL CONTRACTORS ARE REQUIRED TO COORDINATE THEIR WORK WITH ALL DISCIPLINES 
TO AVOID CONFLICTS.  THE MECHANICAL, ELECTRICAL, AND PLUMBING ASPECTS ARE NOT IN 
THE SCOPE OF THESE DRAWINGS.  THEREFORE, ALL REQUIRED MATERIALS AND WORK MAY 
NOT BE INDICATED.

3. COORDINATE EXACT SIZE & LOCATION OF ALL MECHANICAL OPENINGS IN FOUNDATION 
WALLS WITH THE MECHANICAL, ELECTRICAL & PLUMBING CONTRACTORS.

4. ALL ELEVATIONS ARE REFERENCED FROM THE FIRST FLOOR FINISH FLOOR ELEVATION 0'-0" 
(U.S.G.S. 646.0). REF. CIVIL DWGS.

5. REF. ARCH. DRAWINGS FOR ALL DIMENSIONS NOT SHOWN.  CONTRACTOR SHALL VERIFY 
ALL DIMENSIONS PRIOR TO CONSTRUCTION AND IMMEDIATELY NOTIFY ARCHITECT/ENGINEER 
OF ANY DISCREPANCIES.

6. REF. S400 & S401 FOR TYPICAL FOUNDATION DETAILS.

7. NOTE: PERIMETER WALL AND COLUMN FOOTINGS SHALL BE LOWERED AND/OR SLEEVED 
TO PASS BELOW PLUMBING LINES (I.E. SANITARY & STORM SEWERS, WATER LINES, ETC.) 
SHOWN ON THE PLUMBING DRAWINGS.  PROVIDE FOOTING STEPS AS REQUIRED PER THE 
TYPICAL DETAILS ON S400.

8. ALL SLAB RECESSES SHALL BE LOCATED PER THE ARCHITECTURAL DRAWINGS.  
COORDINATE DEPTHS OF ALL SLAB RECESSES WITH THE ARCHITECTURAL DRAWINGS 
AND/OR THE FLOORING SUPPLIER.

9. COORDINATE REINFORCING DOWELS FOR CMU VERTICAL REINFORCING WITH REINF. 
NOTED ON PLANS & SECTIONS.

10. GROUT ALL CORES OF CMU BELOW FINISH FLOOR SOLID.

11. COLUMN FOOTINGS SUPPORTING MORE THAN ONE COLUMN SHALL BE CENTERED AT THE 
MIDPOINT BETWEEN THE COLUMNS, UNLESS NOTED OTHERWISE ON PLAN.

12. COLUMN FOOTINGS, TRENCH FOOTINGS AND WALL FOOTINGS SHALL BEAR ON APPROVED 
SOIL.  UNDERCUT AS REQ'D TO SUITABLE BEARING MATERIAL AS DETERMINED BY THE 
GEOTECHNICAL TESTING AGENCY.  REF. TYPICAL FOOTING UNDERCUT DETAILS S400.  
UNDERCUTTING TO SUITABLE BRG. MATERIAL IS NOT REQUIRED FOR GRADE BEAMS.  
REFERENCE ELEVATIONS IN PARENTHESES (-XX'-X") FOR APPROXIMATE ELEVATION TO 
SUITABLE BEARING STRATA TO BE USE FOR BIDDING PURPOSES.

13. PROVIDE CONTINUOUS 4" H. x W. VARIES CONCRETE CURB ON ACOUSTIC ISOLATION 
SLABS IN MECHANICAL ROOMS.  CURBS TO SURROUND ALL PENETRATIONS THRU SLAB 
INCLUDING COLUMNS, PIPES, SUMP PITS, ETC.

14. ALL EX. CONSTRUCTION SHOWN IN PLAN AND/OR SECTION WAS DERIVED FROM EXISTING 
DRAWINGS AND MUST BE FIELD VERIFIED.  IF ANY DISCREPANCIES ARE DISCOVERED 
BETWEEN INFO. SHOWN ON THE DRAWINGS AND ACTUAL CONDITIONS IMMEDIATELY 
CONTACT ARCHITECT/ENGINEER FOR DIRECTION BEFORE PROCEEDING WITH THE WORK.

15. PROVIDE THICKENED SLAB UNDER ALL INTERIOR CMU WALLS WITHOUT FOOTINGS.  SEE 
DETAILS ON S401 FOR THICKENED SLAB DETAIL.  LAYOUT THICKENED SLABS FROM 
DIMENSIONS ON THE ARCHITECT FLOOR PLANS.

16. PROVIDE CONTROL/CONTRACTION JOINTS IN SLABS ON GRADE (REF. THE TYPICAL 
DETAILS ON SHEET S400).  ALL JOINTS IN SLABS TO RECEIVE THIN OR THICK-SET TERRAZZO, 
CERAMIC OR PORCELAIN TILE, VINYL-COMPOSITION TILE (VCT) OR VINYL SHEET GOODS, 
EPOXY OR SIMILAR THIN-FILM FINISH FLOORING SHALL BE CAREFULLY COORDINATED WITH 
THE FLOORING CONTRACTOR.  THE CONTRACTOR SHALL SUBMIT SLAB JOINT LAYOUT TO 
ARCHITECT/ENGINEER FOR REVIEW PRIOR TO PLACING SLABS.

17. WHERE PIERS OCCUR WITHIN A LARGER ARCH. PILASTER OR COLUMN ENCLOSURE (FOR 
EG. P24's WITHIN 40" SQUARE CANOPY PILASTERS) PROVIDE PIER REINF. CAGE CENTERED ON 
THE GRID INTERSECTION.  FORM OVERALL PIER TO PROFILE OF THE ARCHITECTURAL 
PILASTER OR COLUMN ENCLOSURE.  LAYOUT PILASTERS FROM DIMENSIONS ON THE 
ARCHITECTURAL PLANS & DETAILS.

18. FOR ARCHITECTURAL PILASTERS NOT SUPPORTING STEEL COLUMNS, CONSTRUCT AS 
FULLY-GROUTED MASONRY PIERS OR CAST-IN-PLACE CONCRETE PIERS REINF'D W/ #5 
VERTICAL REINFORCING AT 12" O.C. ALL FACES, AT CONTRACTOR'S OPTION.

19. AT ALL LOCATIONS WHERE NEW FOOTINGS ARE TO BE INSTALLED IN EXISTING SPACES 
REMOVED EXISTING CONCRETE SLABS AND OR FOUNDATION WALLS / WALL FOOTINGS AS 
REQUIRED. NEW SLABS TO BE DOWELED TO EXISTING PER DETAIL 6/S401.

20. PLAN LEGEND:

F.F.

T/'X'

B/'X'

C.J.

WF30 -20'-0"

DENOTES FINISH FLOOR

DENOTES TOP OF FTG., GRADE BEAM, SLAB, PIER, ETC.

DENOTES BOTTOM OF FTG., GRADE BEAM, ETC.

DENOTES SLAB ON GRADE CONTROL/CONTRACTION JOINT

DENOTES WALL FOOTING MARK & TOP OF FOOTING 
ELEVATION (SEE WALL FOOTING SCHEDULE)

T/
F 

-2
'-8

"
T/

F 
-4

'-0
"

T/
F 

-4
'-0

"
T/

F 
-5

'-4
"

F5.0 -4'-8"
P24  -0'-8"

HSS6x6x3/8

DENOTES COLUMN FOOTING MARK & TOP 
OF FTG. ELEVATION (SEE FTG. SCHED.)

DENOTES PIER MARK & TOP OF PIER 
ELEVATION (SEE PIER SCHED.)

COLUMN FOOTING

CONCRETE PIER

STEEL COLUMN

DENOTES COLUMN 
SIZE (REF. FRAMING 
PLANS FOR STUB 
COL'S NOT ON FDNS)

DENOTES WALL FOOTING WITH STEPS, REF. TYP.
DETAIL ON S400

DENOTES PIPE PENETRATION THROUGH FOUNDATION 
WALL. COORDINATE EXACT LOCATION & INVERT 
ELEVATION w/ APPROPRIATE TRADE. LOWER BOTTOM OF 
FOOTING & PROVIDE SLEEVE THROUGH FOUNDATION 
WALL PER TYPICAL DETAIL ON S400.

DENOTES NEW 4" CONC. SLAB w/ "FIBERFORCE 300" FIBERS 
@ 1.5 LB/C.Y. (OR EQUAL) & 

E5 INTERNAL CURE ADMIXTURE @ 4 OZ/CWT & 
E5 CATALYST SPRAYED ON BETWEEN 800-1,000 SF/GAL

OVER 15-MIL VAPOR BARRIER OVER 6" COMPACTED 
GRANULAR FILL (NO. 53 STONE OR APPROVED EQUIVALENT). 
T/CONC. = 0'-0" U.N.O.

S1

DENOTES NEW 6" CONC. SLAB w/ NEW CONC. SLAB w/ 6x6 
W2.9xW2.9 W.W.F. & 

E5 INTERNAL CURE ADMIXTURE @ 4 OZ/CWT & 
E5 CATALYST SPRAYED ON BETWEEN 800-1,000 SF/GAL

OVER 15-MIL VAPOR BARRIER OVER 6" COMPACTED 
GRANULAR FILL (NO. 53 STONE OR APPROVED EQUIVALENT). 
T/CONC. = 0'-0" U.N.O.

S2

DENOTES NEW 4" CONC. SLAB w/ "FIBERFORCE 300" FIBERS 
@ 1.5 LB/C.Y. (OR EQUAL) OVER 15-MIL VAPOR BARRIER
T/CONC. = MATCH EXISTING

S3

DENOTES EXISTING SLAB ON GRADESE

COLUMN FOOTING SCHEDULE

FOOTING 
MARK

FOOTING SIZE

WIDTH    x    LENGTH    x    DEPTH

REINFORCING
(EACH WAY)

F3.0 3'-0"                3'-0"                1'-2" (4)  #5  x  2'-6"

F4.0 4'-0"                4'-0"                1'-2" (4)  #5  x  3'-6"

F5.0 5'-0"                5'-0"                1'-2" (5)  #5  x  4'-6"

F6.0 6'-0"                6'-0"                1'-2" (6)  #5  x  5'-6"

F7.0 7'-0"                7'-0"                1'-2" (7)  #5  x  6'-6"

F8.0 8'-0"                8'-0"                1'-2" (7)  #6  x  7'-6"

F12.0 12'-0"                12'-0"                1'-10" (10)  #7  x  11'-6"

F13.0 13'-0"                13'-0"                2'-0" (12)  #7  x  12'-6"

NOTES:

1. CENTER FOOTINGS BENEATH COLUMNS, U.N.O.
2. ALL FOOTINGS MUST BE BOARD-FORMED, UNLESS APPROVED.
3. INCREASE FOOTING DEPTH WHERE REQ'D TO ENCASE COLUMN ANCHOR RODS

NOTE: WF STEEL COLUMN SHOWN,
TUBES, PIPES, C.I.P. CONCRETE,
PRECAST & MASONRY COLUMNS SIM.

EQ EQ

LENGTH PER SCHED.
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SEE NOTE #2

SEE NOTE #3
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WALL FOOTING SCHEDULE

FTG.
MARK

FOOTING SIZE FOOTING REINFORCING

WIDTH DEPTH LONGITUDINAL TRANSVERSE

WF30 2'-6" 1'-2" (3) #5 x CONTINUOUS #4 x 2'-0" @ 96" O.C.

1.  CENTER FOOTINGS BENEATH WALLS, U.N.O.

WF24 2'-0" 1'-0" (2) #5 x CONTINUOUS #4 x 1'-6" @ 96" O.C.

WF42 3'-6" 1'-2" (4) #5 x CONTINUOUS #5 x 3'-0" @ 12" O.C.

CONCRETE PIER SCHEDULE

PIER REINFORCINGPIER 
MARK

PIER SIZE
VERTICALS TIES-SIZE & SPA. DETAIL CRITICAL HEIGHT

P24 2' - 0" 2' - 0"
(8) #6 #4 @ 12" O.C. B ≤ 2' - 8"

(4) #8 #4 @ 12" O.C. A > 2' - 8"

1. PROVIDE MIN. 1 ½" CLEAR TO PIER TIES.

2. 'CRITICAL HEIGHT' DENOTES THE HEIGHT ABOVE WHICH LARGER DIAMETER VERTICALS WITH 
FEWER TIES MAY BE USED.  REF. FOUNDATION PLAN(S) FOR TOP OF PIER & FOOTING ELEV'S.

3. REF. 'TYPICAL CONCRETE PIER REINFORCING' ON FOUNDATION DETAIL SHEET FOR FURTHER 
INFORMATION ON TIE SPACING.

4. VERTICAL DOWELS ARE TO FUNCTION AS PIER VERTICALS FOR PIERS LESS THAN OR EQUAL 
TO 5' - 0" HIGH.  PROVIDE SEPARATE DOWELS & VERTICALS FOR PIERS GREATER THAN OR 
EQUAL TO 5' - 0" HIGH, UNLESS APPROVED.

5. CONTACT THE STRUCTURAL ENGINEER FOR DIRECTION IF COLUMN ANCHOR RODS FOUL 
WITH PIER TIES OR VERTICALS.

6. MIN. HEIGHT OF PIERS: #6 VERTICALS = 2' - 0", #7 VERTICALS = 2' - 8".

DETAIL "A"             

(1) SET                 

3

(2) SETS

DETAIL "B"

(3) SETS

ALT. DETAIL "B"

P24 x 44 2' - 0" 3' - 8"
(12) #7 #4 @ 12" O.C. C ≤ 2' - 8"

(8) #9 #4 @ 12" O.C. E > 2' - 8"

DETAIL "C" DETAIL "E"

(3) SETS (2) SETS
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GIBRALTAR
DESIGN

9102 N. Meridian St., Ste. 300
Indianapolis, IN 46260
Homepage www.GibraltarDesign.com
Email info@GibraltarDesign.com
Phone 317.580.5777  Fax 317.580.5778

THE CONCEPTS, DESIGNS, PLANS, DETAILS, ETC, SHOWN ON 
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RTU - 3
4,510 LBS

MC6x15.1 LAID TOES 
DOWN IN ROOF DECK
REF. 5/S410

DBL. JOIST

DBL. JOIST

DBL. JOIST

DBL. JOIST

6"
6"

6"
6"

W12X19

+11'-10 1/2"

ROOF HATCH

NOTE: ALL EXTERIOR WALLS TO BE 8" 
CONC. BLOCK WALLS w/ #5 @ 32" o.c. 
VERT. & HORIZ. JOINT REINF. @ 16" o.c. 
GROUT BLOCK CORES @ BARS.
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TS

APPROX. LOCATION OF NEW DIVIDER CURTAIN. SEE ARCH. 
DWGS. FOR FINAL LOCATION. DIVIDER CURTAIN TO CONNECT 
TO EXISTING JOISTS. REFERENCE TYP. DETAIL 6/S410 AS 
REQUIRED FOR NEW CURTAIN CONNECTION LOCATIONS. 
FIELD VERIFY EXISTING JOIST PANEL LAYOUT AND LOCATIONS.

AD.03

1. REF. S001 & S002 FOR STRUCTURAL NOTES, DESIGN DATA, SCHEDULES & LEGENDS.
2. REF. THE S410 & S430 SERIES FOR TYPICAL FRAMING AND MASONRY DETAILS.
3. ALL CONTRACTORS ARE REQUIRED TO COORDINATE THEIR WORK WITH ALL DISCIPLINES 

TO AVOID CONFLICTS.  THE MECHANICAL, ELECTRICAL, AND PLUMBING ASPECTS ARE NOT 
IN THE SCOPE OF THESE DRAWINGS.  THEREFORE, ALL REQUIRED MATERIALS AND WORK 
MAY NOT BE INDICATED. 

4. ALL ELEVATIONS ARE REFERENCED FROM THE FIRST FLOOR FIN. FLOOR ELEVATION +0'-0".  
COORD. USGS ELEVATION WITH CIVIL DWGS.

5. SEE FOUNDATION PLANS FOR SIZES OF STEEL COLUMNS SUPPORTED ON FOUNDATIONS.
6. INSTALL CONTINUOUS ANGLES AT ALL PERIMETER ROOF EDGES. SEE DETAIL 3/S-410 FOR 

ATTACHEMENT TO BEAM AND FOR ALL CONDITIONS NO SPECIFICALLY DEFINED IN 
FRAMING SECTIONS.

7. ALL WALLS SHALL BE LAID OUT FROM THE ARCHITECTURAL DRAWINGS.
8. REF. ARCH. DRAWINGS. FOR ALL DIMENSIONS NOT SHOWN.  CONTRACTOR SHALL VERIFY 

ALL DIMENSIONS PRIOR TO CONSTRUCTION AND IMMEDIATELY NOTIFY 
ARCHITECT/ENGINEER OF ANY DISCREPANCIES.

9. COORDINATE EXACT SIZE & LOCATION OF ANY MECHANICAL OPENINGS IN FLOOR SLAB, 
ROOF DECK, OR WALLS WITH THE MEP CONTRACTOR(S).  LOCATION & SIZE OF ALL DUCT 
OPENINGS, GRILLES, ETC. SHALL BE VERIFIED PRIOR TO CONSTRUCTION.

10. ALL ELEVATIONS SHOWN ON PLAN INDICATE TOP OF STEEL BEAM UNLESS NOTED 
OTHERWISE.

11. PROVIDE FRAMES AT ALL ROOF DRAINS, ROOF HATCHES & OTHER ROOF OPENINGS PER 
TYPICAL DETAILS ON S410.  COORD. EXACT NUMBER, LOCATIONS & DIMENSIONS WITH THE 
APPROPRIATE CONTRACTORS & THE ARCH. & MEP DWGS.

12. PROVIDE CMU REINFORCING AS NOTED ON PLANS.  IF NOT SHOWN ON PLANS OR DETAILS, 
MINIMUM CMU WALL REINFORCING TO BE #5 VERTS @ 48" O.C.  PROVIDE OPEN-CORE 
BOND BEAMS AT TOPS OF WALLS, AT CHANGES IN CMU THICKNESS, AND WHERE 
INDICATED ON PLANS & SECTIONS (10'-0" O.C. MAX VERTICAL SPACING).  PROVIDE 1/2 OF 
INTERRUPTED VERTICALS AT JAMBS OF OPENINGS AND PROVIDE ADDITIONAL VERT'S. AT 
ENDS OF WALLS.

13. ALL MASONRY BOND BEAMS, OTHER THAN BOND BEAM LINTELS OVER OPENINGS, SHALL 
BE "OPEN-CORE" BOND BEAMS TO ALLOW VERTICAL REINFORCING TO PASS THROUGH, 
UNLESS NOTED OTHERWISE.

14. REF. ARCH. DWGS. FOR MASONRY CONTROL & EXPANSION JOINT LOCATIONS.
15. ALL HORIZONTAL AND DIAGONAL BRIDGING FOR STEEL JOISTS SHALL BE DESIGNED, 

LOCATED & PROVIDED BY THE JOIST SUPPLIER PER SJI SPECIFICATIONS.
16. FOR ESTIMATING AND BIDDING PURPOSES ONLY, ASSUME AN ADDITIONAL 1/2" THICKNESS 

OF CONCRETE WILL BE NECESSARY FOR ALL ELEVATED SLABS ON METAL DECK.  THE 
INTENT OF THIS REQUIREMENT IS TO ACCOUNT FOR ANTICIPATED DEAD LOAD 
DEFLECTIONS IN THE SUPPORTING STRUCTURE.  THE FINISHED SLAB SHALL MEET THE 
FLATNESS REQUIREMENTS DEFINED IN THE SPECIFICATION.

17. ALL EXISTING FRAMING (JOIST SUPPORTED BY LOAD BEARING WALLS, CMU ABOVE NEW 
OPENINGS, ETC.) IS TO BE SHORED DURING DEMOLITION OF EXISTING CONSTRUCTION 
AND INSTALLATION OF ALL NEW CONSTRUCTION. CONTRACTOR IS RESPONSIBLE FOR ALL 
SHORING DESIGN AND IMPLEMENTATION.

18. PLAN LEGEND:

F.F. DENOTES FIN. FLOOR

T/'X' DENOTES TOP OF STEEL, SLAB, ETC.

B/'X' DENOTES BOTTOM OF LINTEL, ETC.

DENOTES 1½", 20 GA. GALV. & PRIME-PAINTED WIDE RIB STEEL ROOF 
DECK.  REF. DETAIL 2/S404.

DENOTES BEAM-TO-COLUMN MOMENT CONNECTION. REF.  DETAILS ON 
S405.

DENOTES BEAM-THRU-BEAM MOMENT CONNECTION. REF. DETAILS ON 
S404.

DENOTES BRACED FRAME OR KICKER LOCATION

DENOTES APPROX. LOCATION OF OPENING IN DECK/SLAB. REF. 
DETAILS ON S410 FOR TYPICAL OPENING FRAMES. FOR MULTIPLE 
CLOSELY SPACED OPENINGS, TREAT AS ONE LARGE OPENING.

18. WIDE-FLANGE BEAM & GIRDER NOTATION:

BEAM REACTIONS SHOWN IN KIPS TO BE USED FOR DESIGN OF SHEAR CONNECTION BY 
STEEL FABRICATOR'S SSE (ALLOWABLE STRESS DESIGN / LOADS UNFACTORED).

REF. THE STEEL CONNECTION NOTES ON S001 FOR DESIGN OF CONNECTIONS AT BEAMS 
& GIRDERS WITH NO REACTION SHOWN.  THE MIN. SHEAR CONNECTION DESIGN LOAD 
SHALL BE 15 KIPS.
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SEE DETAIL 13/S411

1. REF. S001 & S002 FOR STRUCTURAL NOTES, DESIGN DATA, SCHEDULES & LEGENDS.
2. REF. THE S410 & S430 SERIES FOR TYPICAL FRAMING AND MASONRY DETAILS.
3. ALL CONTRACTORS ARE REQUIRED TO COORDINATE THEIR WORK WITH ALL DISCIPLINES 

TO AVOID CONFLICTS.  THE MECHANICAL, ELECTRICAL, AND PLUMBING ASPECTS ARE NOT 
IN THE SCOPE OF THESE DRAWINGS.  THEREFORE, ALL REQUIRED MATERIALS AND WORK 
MAY NOT BE INDICATED. 

4. ALL ELEVATIONS ARE REFERENCED FROM THE FIRST FLOOR FIN. FLOOR ELEVATION +0'-0".  
COORD. USGS ELEVATION WITH CIVIL DWGS.

5. SEE FOUNDATION PLANS FOR SIZES OF STEEL COLUMNS SUPPORTED ON FOUNDATIONS.
6. INSTALL CONTINUOUS ANGLES AT ALL PERIMETER ROOF EDGES. SEE DETAIL 3/S-410 FOR 

ATTACHEMENT TO BEAM AND FOR ALL CONDITIONS NO SPECIFICALLY DEFINED IN 
FRAMING SECTIONS.

7. ALL WALLS SHALL BE LAID OUT FROM THE ARCHITECTURAL DRAWINGS.
8. REF. ARCH. DRAWINGS. FOR ALL DIMENSIONS NOT SHOWN.  CONTRACTOR SHALL VERIFY 

ALL DIMENSIONS PRIOR TO CONSTRUCTION AND IMMEDIATELY NOTIFY 
ARCHITECT/ENGINEER OF ANY DISCREPANCIES.

9. COORDINATE EXACT SIZE & LOCATION OF ANY MECHANICAL OPENINGS IN FLOOR SLAB, 
ROOF DECK, OR WALLS WITH THE MEP CONTRACTOR(S).  LOCATION & SIZE OF ALL DUCT 
OPENINGS, GRILLES, ETC. SHALL BE VERIFIED PRIOR TO CONSTRUCTION.

10. ALL ELEVATIONS SHOWN ON PLAN INDICATE TOP OF STEEL BEAM UNLESS NOTED 
OTHERWISE.

11. PROVIDE FRAMES AT ALL ROOF DRAINS, ROOF HATCHES & OTHER ROOF OPENINGS PER 
TYPICAL DETAILS ON S410.  COORD. EXACT NUMBER, LOCATIONS & DIMENSIONS WITH THE 
APPROPRIATE CONTRACTORS & THE ARCH. & MEP DWGS.

12. PROVIDE CMU REINFORCING AS NOTED ON PLANS.  IF NOT SHOWN ON PLANS OR DETAILS, 
MINIMUM CMU WALL REINFORCING TO BE #5 VERTS @ 48" O.C.  PROVIDE OPEN-CORE 
BOND BEAMS AT TOPS OF WALLS, AT CHANGES IN CMU THICKNESS, AND WHERE 
INDICATED ON PLANS & SECTIONS (10'-0" O.C. MAX VERTICAL SPACING).  PROVIDE 1/2 OF 
INTERRUPTED VERTICALS AT JAMBS OF OPENINGS AND PROVIDE ADDITIONAL VERT'S. AT 
ENDS OF WALLS.

13. ALL MASONRY BOND BEAMS, OTHER THAN BOND BEAM LINTELS OVER OPENINGS, SHALL 
BE "OPEN-CORE" BOND BEAMS TO ALLOW VERTICAL REINFORCING TO PASS THROUGH, 
UNLESS NOTED OTHERWISE.

14. REF. ARCH. DWGS. FOR MASONRY CONTROL & EXPANSION JOINT LOCATIONS.
15. ALL HORIZONTAL AND DIAGONAL BRIDGING FOR STEEL JOISTS SHALL BE DESIGNED, 

LOCATED & PROVIDED BY THE JOIST SUPPLIER PER SJI SPECIFICATIONS.
16. FOR ESTIMATING AND BIDDING PURPOSES ONLY, ASSUME AN ADDITIONAL 1/2" THICKNESS 

OF CONCRETE WILL BE NECESSARY FOR ALL ELEVATED SLABS ON METAL DECK.  THE 
INTENT OF THIS REQUIREMENT IS TO ACCOUNT FOR ANTICIPATED DEAD LOAD 
DEFLECTIONS IN THE SUPPORTING STRUCTURE.  THE FINISHED SLAB SHALL MEET THE 
FLATNESS REQUIREMENTS DEFINED IN THE SPECIFICATION.

17. ALL EXISTING FRAMING (JOIST SUPPORTED BY LOAD BEARING WALLS, CMU ABOVE NEW 
OPENINGS, ETC.) IS TO BE SHORED DURING DEMOLITION OF EXISTING CONSTRUCTION 
AND INSTALLATION OF ALL NEW CONSTRUCTION. CONTRACTOR IS RESPONSIBLE FOR ALL 
SHORING DESIGN AND IMPLEMENTATION.

18. PLAN LEGEND:

F.F. DENOTES FIN. FLOOR

T/'X' DENOTES TOP OF STEEL, SLAB, ETC.

B/'X' DENOTES BOTTOM OF LINTEL, ETC.

DENOTES 1½", 20 GA. GALV. & PRIME-PAINTED WIDE RIB STEEL ROOF 
DECK.  REF. DETAIL 2/S404.

DENOTES BEAM-TO-COLUMN MOMENT CONNECTION. REF.  DETAILS ON 
S405.

DENOTES BEAM-THRU-BEAM MOMENT CONNECTION. REF. DETAILS ON 
S404.

DENOTES BRACED FRAME OR KICKER LOCATION

DENOTES APPROX. LOCATION OF OPENING IN DECK/SLAB. REF. 
DETAILS ON S410 FOR TYPICAL OPENING FRAMES. FOR MULTIPLE 
CLOSELY SPACED OPENINGS, TREAT AS ONE LARGE OPENING.

18. WIDE-FLANGE BEAM & GIRDER NOTATION:

BEAM REACTIONS SHOWN IN KIPS TO BE USED FOR DESIGN OF SHEAR CONNECTION BY 
STEEL FABRICATOR'S SSE (ALLOWABLE STRESS DESIGN / LOADS UNFACTORED).

REF. THE STEEL CONNECTION NOTES ON S001 FOR DESIGN OF CONNECTIONS AT BEAMS 
& GIRDERS WITH NO REACTION SHOWN.  THE MIN. SHEAR CONNECTION DESIGN LOAD 
SHALL BE 15 KIPS.
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NOTE: ALL EXPOSED STEEL FOR 
CANOPY TO BE AESS CATEGORY 4

1. REF. S001 & S002 FOR STRUCTURAL NOTES, DESIGN DATA, SCHEDULES & LEGENDS.
2. REF. THE S410 & S430 SERIES FOR TYPICAL FRAMING AND MASONRY DETAILS.
3. ALL CONTRACTORS ARE REQUIRED TO COORDINATE THEIR WORK WITH ALL DISCIPLINES 

TO AVOID CONFLICTS.  THE MECHANICAL, ELECTRICAL, AND PLUMBING ASPECTS ARE NOT 
IN THE SCOPE OF THESE DRAWINGS.  THEREFORE, ALL REQUIRED MATERIALS AND WORK 
MAY NOT BE INDICATED. 

4. ALL ELEVATIONS ARE REFERENCED FROM THE FIRST FLOOR FIN. FLOOR ELEVATION +0'-0".  
COORD. USGS ELEVATION WITH CIVIL DWGS.

5. SEE FOUNDATION PLANS FOR SIZES OF STEEL COLUMNS SUPPORTED ON FOUNDATIONS.
6. INSTALL CONTINUOUS ANGLES AT ALL PERIMETER ROOF EDGES. SEE DETAIL 3/S-410 FOR 

ATTACHEMENT TO BEAM AND FOR ALL CONDITIONS NO SPECIFICALLY DEFINED IN 
FRAMING SECTIONS.

7. ALL WALLS SHALL BE LAID OUT FROM THE ARCHITECTURAL DRAWINGS.
8. REF. ARCH. DRAWINGS. FOR ALL DIMENSIONS NOT SHOWN.  CONTRACTOR SHALL VERIFY 

ALL DIMENSIONS PRIOR TO CONSTRUCTION AND IMMEDIATELY NOTIFY 
ARCHITECT/ENGINEER OF ANY DISCREPANCIES.

9. COORDINATE EXACT SIZE & LOCATION OF ANY MECHANICAL OPENINGS IN FLOOR SLAB, 
ROOF DECK, OR WALLS WITH THE MEP CONTRACTOR(S).  LOCATION & SIZE OF ALL DUCT 
OPENINGS, GRILLES, ETC. SHALL BE VERIFIED PRIOR TO CONSTRUCTION.

10. ALL ELEVATIONS SHOWN ON PLAN INDICATE TOP OF STEEL BEAM UNLESS NOTED 
OTHERWISE.

11. PROVIDE FRAMES AT ALL ROOF DRAINS, ROOF HATCHES & OTHER ROOF OPENINGS PER 
TYPICAL DETAILS ON S410.  COORD. EXACT NUMBER, LOCATIONS & DIMENSIONS WITH THE 
APPROPRIATE CONTRACTORS & THE ARCH. & MEP DWGS.

12. PROVIDE CMU REINFORCING AS NOTED ON PLANS.  IF NOT SHOWN ON PLANS OR DETAILS, 
MINIMUM CMU WALL REINFORCING TO BE #5 VERTS @ 48" O.C.  PROVIDE OPEN-CORE 
BOND BEAMS AT TOPS OF WALLS, AT CHANGES IN CMU THICKNESS, AND WHERE 
INDICATED ON PLANS & SECTIONS (10'-0" O.C. MAX VERTICAL SPACING).  PROVIDE 1/2 OF 
INTERRUPTED VERTICALS AT JAMBS OF OPENINGS AND PROVIDE ADDITIONAL VERT'S. AT 
ENDS OF WALLS.

13. ALL MASONRY BOND BEAMS, OTHER THAN BOND BEAM LINTELS OVER OPENINGS, SHALL 
BE "OPEN-CORE" BOND BEAMS TO ALLOW VERTICAL REINFORCING TO PASS THROUGH, 
UNLESS NOTED OTHERWISE.

14. REF. ARCH. DWGS. FOR MASONRY CONTROL & EXPANSION JOINT LOCATIONS.
15. ALL HORIZONTAL AND DIAGONAL BRIDGING FOR STEEL JOISTS SHALL BE DESIGNED, 

LOCATED & PROVIDED BY THE JOIST SUPPLIER PER SJI SPECIFICATIONS.
16. FOR ESTIMATING AND BIDDING PURPOSES ONLY, ASSUME AN ADDITIONAL 1/2" THICKNESS 

OF CONCRETE WILL BE NECESSARY FOR ALL ELEVATED SLABS ON METAL DECK.  THE 
INTENT OF THIS REQUIREMENT IS TO ACCOUNT FOR ANTICIPATED DEAD LOAD 
DEFLECTIONS IN THE SUPPORTING STRUCTURE.  THE FINISHED SLAB SHALL MEET THE 
FLATNESS REQUIREMENTS DEFINED IN THE SPECIFICATION.

17. ALL EXISTING FRAMING (JOIST SUPPORTED BY LOAD BEARING WALLS, CMU ABOVE NEW 
OPENINGS, ETC.) IS TO BE SHORED DURING DEMOLITION OF EXISTING CONSTRUCTION 
AND INSTALLATION OF ALL NEW CONSTRUCTION. CONTRACTOR IS RESPONSIBLE FOR ALL 
SHORING DESIGN AND IMPLEMENTATION.

18. PLAN LEGEND:

F.F. DENOTES FIN. FLOOR

T/'X' DENOTES TOP OF STEEL, SLAB, ETC.

B/'X' DENOTES BOTTOM OF LINTEL, ETC.

DENOTES 1½", 20 GA. GALV. & PRIME-PAINTED WIDE RIB STEEL ROOF 
DECK.  REF. DETAIL 2/S404.

DENOTES BEAM-TO-COLUMN MOMENT CONNECTION. REF.  DETAILS ON 
S405.

DENOTES BEAM-THRU-BEAM MOMENT CONNECTION. REF. DETAILS ON 
S404.

DENOTES BRACED FRAME OR KICKER LOCATION

DENOTES APPROX. LOCATION OF OPENING IN DECK/SLAB. REF. 
DETAILS ON S410 FOR TYPICAL OPENING FRAMES. FOR MULTIPLE 
CLOSELY SPACED OPENINGS, TREAT AS ONE LARGE OPENING.

18. WIDE-FLANGE BEAM & GIRDER NOTATION:

BEAM REACTIONS SHOWN IN KIPS TO BE USED FOR DESIGN OF SHEAR CONNECTION BY 
STEEL FABRICATOR'S SSE (ALLOWABLE STRESS DESIGN / LOADS UNFACTORED).

REF. THE STEEL CONNECTION NOTES ON S001 FOR DESIGN OF CONNECTIONS AT BEAMS 
& GIRDERS WITH NO REACTION SHOWN.  THE MIN. SHEAR CONNECTION DESIGN LOAD 
SHALL BE 15 KIPS.

W16x31 

STEEL BEAM SIZE

R1

FRAMING PLAN NOTESARCHITECTURALLY EXPOSED 
STRUCTURAL STEEL (AESS) - KEY

CATEGORY AESS 4

CHARACTERISTICS

AISC CODE OF STANDARD PRACTICE 
SECTION 10 FOR AESS

SURFACE PREPARATION TO SSPC-SP-6

SHARP EDGES GROUND SMOOTH

CONTINUOUS WELD APPEARANCE

STANDARD STRUCTURAL BOLTS

WELD SPATTERS REMOVED

VISUAL SAMPLES

ONE-HALF STANDARD FABRICATION TOLERANCES

FABRICATION MARKS NOT APPARENT

WELDS UNIFORM AND SMOOTH

MILL MARKS REMOVED

BUTT AND PLUG WELDS GROUND SMOOTH AND FILLED

HSS WELD SEAM ORIENTED FOR REDUCED VISIBILITY

CROSS SECTIONAL ABUTTING SURFACE ALIGNED

JOINT GAP TOLERANCES MINIMIZED

ALL WELDED CONNECTIONS

HSS SEAM NOT APPARENT

WELDS CONTOURED AND BLENDED

NOTES:

DEFINITIONS:

1. 'FABRICATION TOLERANCE':  Fabricate steel to one-half the normal tolerances as specified in the AISC "CODE OF STANDARD PRACTICE", 
Section 10.

2. 'WELDS GROUND SMOOTH':  Fabricator (or Erector for field welds) shall grind welds of AESS smooth.  For groove welds, the welds shall be made 
flush to the surfaces each side and be within +1/16", -0" of plate thickness.

3. 'CONTOURING & BLENDING OF WELDS':  Where fillet welds are indicated to be ground-contoured or blended, oversize welds as required and grind 
to provide a smooth transition and to match profile on approved mockup.

4. 'CONTINUOUS WELDS':  Where welding is noted on the Drawings, provide continuous welds of a uniform size and profile.
5. 'MINIMIZE WELD SHOW THROUGH':  At locations where welding on the far side of an exposed connection occurs, grind distortion and marking of the 

steel to a smooth profile with adjacent material.
6. 'COPING AND BLOCKING TOLERANCE':  Maintain a uniform gap of 1/8" +/- 1/32" at all copes and blocks.
7. 'JOINT GAP TOLERANCE':  Maintain a uniform gap of 1/8" +/- 1/32" at all joint gaps.
8. 'PIECE MARKS HIDDEN':  Fabricate such that piece marks are fully hidden from view in the final structure or made with such media to permit full 

removal after erection.
9. 'MILL MARK REMOVAL':  Fabricator shall deliver steel with no mill marks (stenciled, stamped, raised, etc.) in exposed locations.  Mill marks shall be 

omitted by cutting of mill material to appropriate lengths where possible.  Where not possible, the Fabricator can fill and/or grind to a surface finish 
consistent with the approved mockup.

10. 'GRINDING OF SHEARED EDGES':  Fabricator shall grind all edges of sheared, punched, or flame-cut steel to match the approved mockup.
11. 'ROLLED MEMBERS':  Members specified to be rolled to a final curved shape shall be fully shaped in the shop and tied during shipping to prevent 

stress relieving.  Distortion of the web or stem, and of the outstanding flanges or legs of angles shall be visibly acceptable to the Architect from a 
distance of 20 feet under any lighting condition determined by the Architect.  Tolerances for the vertical and horizontal walls of rectangular HSS 
members after rolling shall be the specified dimension of +/- 1/2".

12. 'SEAL WELD TO CLOSE OPEN GAPS':  Seal weld open ends of round and rectangular hollow structural sections with 3/8" closure plates.  Provide 
continuous sealed welds at angle-to-gusset plate connections and similar locations where AESS is exposed to weather.

13. 'BOLT HEAD ORIENTATION':  All bolt heads shall be oriented as indicated on the Drawings.  Where bolt head alignment is specified, the orientation 
shall be noted for each connection on the Fabricator's Erection Drawings.  Where not noted, the bolt heads in a given connection shall be oriented to 
one side.

14. 'REMOVAL OF FIELD-WELDING AIDS':  Run-out tabs, erection bolts, temporary seats, and other steel members added to connections to allow for 
alignment, fit-up, and welding in the field shall be removed from the structure.  Field groove welds shall be selected to eliminate the need for backup 
bars or to permit their removal after welding.  Welds at run-out tabs shall be removed to match adjacent surfaces and ground smooth.  Holes for 
erection bolts shall be plug-welded and ground smooth.

15. 'FILLING OF WELD ACCESS HOLES':  Where holes must be cut in the web at the intersection with flanges on W-Shapes and structural tees to permit 
field welding of the flanges, they shall be filled.  Filling shall be executed with proper procedures to minimize restraint and address thermal stresses in 
Group 4 and 5 Shapes.

AESS 3 AESS 2 AESS 1

ID

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

3.1

3.2

3.3

3.4

3.5

4.1

4.2

3.6

4.3

4.4

SURFACES FILED AND SANDED

WELD SHOW-THROUGH MINIMIZED

X

X

X

X
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X
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X
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X
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X

X

X

X

X

X

X

X

X

X

X

X

X

X

OPTIONAL

X

X

X

X

1.1 PRIOR TO BLAST CLEANING, GREASE AND OIL ARE REMOVED BY SOLVENT CLEANING TO MEET SSPC-SP1.
1.2 ROUGH SURFACES ARE DEBURRED AND GROUND SMOOTH. SHARP EDGES RESULTING FROM FLAME CUTTING, GRINDING AND   
      ESPECIALLY SHEARING ARE SOFTENED.
1.3 INTERMITTENT WELDS ARE MADE CONTINUOUS, EITHER WITH ADDITIONAL WELDING, CAULKING OR BODY FILLER. FOR CORROSIVE    
      ENVIROMENTS, ALL JOINTS ARE SEAL WELDED. SEAMS OF HOLLOW STRUCTURAL SECTIONS ARE ACCEPTABLE AS PRODUCED.
1.4 ALL BOLT HEADS IN CONNECTIONS ARE ON THE SAME SIDE, AS SPECIFIED, AND CONSISTENT FROM ONE CONNECTION TO ANOTHER.
1.5 WELD SPATTER, SLIVERS, SURFACE DISCONTINUITIES ARE REMOVED. WELD PROJECTION UP TO 1/16 IN. (2 MM) IS ACCEPTABLE FOR
      BUTT AND PLUG WELDED JOINTS.
2.1 VISUAL SAMPLES ARE EITHER A 3-D RENDERING, A PHYSICAL SAMPLE, A FIRST-OFF INSPECTION, A SCALED MOCK-UP OR A FULL-SCALE
      MOCK-UP, AS SPECIFED IN THE CONTRACT DOCUMENTS.
2.2 THESE TOLERANCES ARE ONE-HALF OF THOSE FOR STANDARD STRUCTURAL STEEL AS SPECIFIED IN THIS CODE.
2.3 MEMBERS MARKINGS DURING THE FABRICATION AND ERECTION PROCESSES ARE NOT VISIBLE.
3.1 ALL MILL MARKS ARE NOT VISIBLE IN THE FINISHED PRODUCT.
3.2 CAULKING OR BODY FILLER IS ACCEPTABLE.
3.3 SEAMS ARE ORIENTED AWAY FROM VIEW OR AS INDICATED IN THE CONTRACT DOCUMENTS.
3.4 THE MATCHING OF ABUTTING CROSS SECTIONS IS REQUIRED.
3.5 THIS CHARACTERISTIC IS SIMILAR TO 2.2 ABOVE. A CLEAR DISTANCE BETWEEN ABUTTING MEMBERS OF 1/8 IN. (3 MM) IS REQUIRED.
3.6 HIDDEN BOLTS MAY BE CONSIDERED.
4.1 HSS SEAMS ARE TREATED SO THEY ARE NOT APPARENT.
4.2 IN ADDIDTION TO A CONTOURED AND BLENDED APPEARANCE, WELDED TRANSITIONS BETWEEN MEMBERS ALSO ARE CONTOURED
      AND BLENDED.
4.3 THE STEEL SURFACE IMPERFECTIONS ARE FILLED AND SANDED.
4.4 WELD SHOW-THROUGH ON THE BACK SIDE OF A WELDED ELEMENT CAN BE MINIMIZED BY HAND GRINDING THE BACK SIDE SUR-FACE.
      THE DEGREE OF WELD-THROUGH IS A FUNCTION OF WELD SIZE AND MATERIAL.
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1. REF. S001 & S002 FOR STRUCTURAL NOTES, DESIGN DATA, SCHEDULES & LEGENDS.
2. REF. THE S410 & S430 SERIES FOR TYPICAL FRAMING AND MASONRY DETAILS.
3. ALL CONTRACTORS ARE REQUIRED TO COORDINATE THEIR WORK WITH ALL DISCIPLINES 

TO AVOID CONFLICTS.  THE MECHANICAL, ELECTRICAL, AND PLUMBING ASPECTS ARE NOT 
IN THE SCOPE OF THESE DRAWINGS.  THEREFORE, ALL REQUIRED MATERIALS AND WORK 
MAY NOT BE INDICATED. 

4. ALL ELEVATIONS ARE REFERENCED FROM THE FIRST FLOOR FIN. FLOOR ELEVATION +0'-0".  
COORD. USGS ELEVATION WITH CIVIL DWGS.

5. SEE FOUNDATION PLANS FOR SIZES OF STEEL COLUMNS SUPPORTED ON FOUNDATIONS.
6. INSTALL CONTINUOUS ANGLES AT ALL PERIMETER ROOF EDGES. SEE DETAIL 3/S-410 FOR 

ATTACHEMENT TO BEAM AND FOR ALL CONDITIONS NO SPECIFICALLY DEFINED IN 
FRAMING SECTIONS.

7. ALL WALLS SHALL BE LAID OUT FROM THE ARCHITECTURAL DRAWINGS.
8. REF. ARCH. DRAWINGS. FOR ALL DIMENSIONS NOT SHOWN.  CONTRACTOR SHALL VERIFY 

ALL DIMENSIONS PRIOR TO CONSTRUCTION AND IMMEDIATELY NOTIFY 
ARCHITECT/ENGINEER OF ANY DISCREPANCIES.

9. COORDINATE EXACT SIZE & LOCATION OF ANY MECHANICAL OPENINGS IN FLOOR SLAB, 
ROOF DECK, OR WALLS WITH THE MEP CONTRACTOR(S).  LOCATION & SIZE OF ALL DUCT 
OPENINGS, GRILLES, ETC. SHALL BE VERIFIED PRIOR TO CONSTRUCTION.

10. ALL ELEVATIONS SHOWN ON PLAN INDICATE TOP OF STEEL BEAM UNLESS NOTED 
OTHERWISE.

11. PROVIDE FRAMES AT ALL ROOF DRAINS, ROOF HATCHES & OTHER ROOF OPENINGS PER 
TYPICAL DETAILS ON S410.  COORD. EXACT NUMBER, LOCATIONS & DIMENSIONS WITH THE 
APPROPRIATE CONTRACTORS & THE ARCH. & MEP DWGS.

12. PROVIDE CMU REINFORCING AS NOTED ON PLANS.  IF NOT SHOWN ON PLANS OR DETAILS, 
MINIMUM CMU WALL REINFORCING TO BE #5 VERTS @ 48" O.C.  PROVIDE OPEN-CORE 
BOND BEAMS AT TOPS OF WALLS, AT CHANGES IN CMU THICKNESS, AND WHERE 
INDICATED ON PLANS & SECTIONS (10'-0" O.C. MAX VERTICAL SPACING).  PROVIDE 1/2 OF 
INTERRUPTED VERTICALS AT JAMBS OF OPENINGS AND PROVIDE ADDITIONAL VERT'S. AT 
ENDS OF WALLS.

13. ALL MASONRY BOND BEAMS, OTHER THAN BOND BEAM LINTELS OVER OPENINGS, SHALL 
BE "OPEN-CORE" BOND BEAMS TO ALLOW VERTICAL REINFORCING TO PASS THROUGH, 
UNLESS NOTED OTHERWISE.

14. REF. ARCH. DWGS. FOR MASONRY CONTROL & EXPANSION JOINT LOCATIONS.
15. ALL HORIZONTAL AND DIAGONAL BRIDGING FOR STEEL JOISTS SHALL BE DESIGNED, 

LOCATED & PROVIDED BY THE JOIST SUPPLIER PER SJI SPECIFICATIONS.
16. FOR ESTIMATING AND BIDDING PURPOSES ONLY, ASSUME AN ADDITIONAL 1/2" THICKNESS 

OF CONCRETE WILL BE NECESSARY FOR ALL ELEVATED SLABS ON METAL DECK.  THE 
INTENT OF THIS REQUIREMENT IS TO ACCOUNT FOR ANTICIPATED DEAD LOAD 
DEFLECTIONS IN THE SUPPORTING STRUCTURE.  THE FINISHED SLAB SHALL MEET THE 
FLATNESS REQUIREMENTS DEFINED IN THE SPECIFICATION.

17. ALL EXISTING FRAMING (JOIST SUPPORTED BY LOAD BEARING WALLS, CMU ABOVE NEW 
OPENINGS, ETC.) IS TO BE SHORED DURING DEMOLITION OF EXISTING CONSTRUCTION 
AND INSTALLATION OF ALL NEW CONSTRUCTION. CONTRACTOR IS RESPONSIBLE FOR ALL 
SHORING DESIGN AND IMPLEMENTATION.

18. PLAN LEGEND:

F.F. DENOTES FIN. FLOOR

T/'X' DENOTES TOP OF STEEL, SLAB, ETC.

B/'X' DENOTES BOTTOM OF LINTEL, ETC.

DENOTES 1½", 20 GA. GALV. & PRIME-PAINTED WIDE RIB STEEL ROOF 
DECK.  REF. DETAIL 2/S404.

DENOTES BEAM-TO-COLUMN MOMENT CONNECTION. REF.  DETAILS ON 
S405.

DENOTES BEAM-THRU-BEAM MOMENT CONNECTION. REF. DETAILS ON 
S404.

DENOTES BRACED FRAME OR KICKER LOCATION

DENOTES APPROX. LOCATION OF OPENING IN DECK/SLAB. REF. 
DETAILS ON S410 FOR TYPICAL OPENING FRAMES. FOR MULTIPLE 
CLOSELY SPACED OPENINGS, TREAT AS ONE LARGE OPENING.

18. WIDE-FLANGE BEAM & GIRDER NOTATION:

BEAM REACTIONS SHOWN IN KIPS TO BE USED FOR DESIGN OF SHEAR CONNECTION BY 
STEEL FABRICATOR'S SSE (ALLOWABLE STRESS DESIGN / LOADS UNFACTORED).

REF. THE STEEL CONNECTION NOTES ON S001 FOR DESIGN OF CONNECTIONS AT BEAMS 
& GIRDERS WITH NO REACTION SHOWN.  THE MIN. SHEAR CONNECTION DESIGN LOAD 
SHALL BE 15 KIPS.
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E-B E-A

#3 @ 12" o.c. w/ HOOKED 
ENDS EA WAY

#4 @ 12" o.c.

24"

24"

4" EXTERIOR CONC. 
STOOP (SLOPED)

INTERIOR CONC. SLAB 
ON GRADE PER PLAN

1'-4 1/4" FOUNDATION WALL (8" CONC. 
BLOCK + 2" RIGID INSULATION + 6" 
CONC. BLOCK) GROUT ALL BLOCK 
CORES SOLID BELOW GRADE

4 "
 V

O
ID

CONC. WALL FOOTING 
PER PLAN

#5 DOWELS @ 32" o.c.
2" RIGID INSULATION

CONC. PIER PER PLAN

STEEL COLUMN PER PLAN STEEL COLUMN PER PLAN

CONC. PIER PER PLAN

8"

#3 @ 12" o.c.
24"

V.I.F.

M
IN

. 3
' -

 0
" B

E
LO

W
 G

R
A

D
E

L-1

MASONRY VENEER 
PER ARCH. DWGS.

6" METAL STUDS - GAUGE & 
SPACING BY STUD SUPPLIER

1/4" ISOLATION JOINT

CONC. SLAB ON 
GRADE PER PLAN

F.F. = PER PLAN

2" RIGID INSULATION

CONC. WALL FOOTING 
PER PLAN

8" OPEN-CORE BOND 
BEAM w/ (2) #5 CONT.

#5 DOWELS @ 32" o.c.

1'-4 1/4" FOUNDATION WALL (8" CONC. 
BLOCK + 2" RIGID INSULATION + 6" 
CONC. BLOCK) GROUT ALL BLOCK 
CORES SOLID BELOW GRADE

M
IN

. 3
' -

 0
" B

E
LO

W
 G

R
A

D
E

8"

4 "
 V

O
ID

#3 @ 12" o.c.

#3 @ 12" o.c. w/ HOOKED 
ENDS EA WAY

24"

V.I.F.

4" EXTERIOR CONC. 
STOOP (SLOPED)

1/4" ISOLATION JOINT

1/4" ISOLATION JOINT

4"
 V

O
ID

4" EXTERIOR CONC. 
STOOP

EXTERIOR MASONRY WALL BEYOND

#3 @ 12" o.c. w/ HOOKED 
ENDS EA WAY

CONC. WALL FOOTING 
PER PLAN

#5 DOWELS @ 32" o.c.

#3 @ 12" o.c.
24"

24"

24"

24"

MASONRY VENEER 
PER ARCH. DWGS.

1/4" ISOLATION JOINT

4"
 V

O
ID

4" EXTERIOR CONC. 
STOOP

#3 @ 12" o.c. w/ HOOKED 
ENDS EA WAY

1/4" ISOLATION JOINT

CONC. WALL FOOTING 
PER PLAN

#5 DOWELS @ 32" o.c.

MASONRY VENEER, 
SEE ARCH. DWGS.

11 1/4" FOUNDATION WALL 
(8" CONC. BLOCK +4" CONC. 
BLOCK) GROUT ALL BLOCK 
CORES SOLID BELOW GRADE

APPROX. GRADE, SEE 
SITE/CIVIL DWGS.

11 1/4" FOUNDATION WALL 
(8" CONC. BLOCK +4" CONC. 
BLOCK) GROUT ALL BLOCK 
CORES SOLID BELOW GRADE

CONC. WALL FOOTING 
PER PLAN

#5 DOWELS @ 32" o.c.

8" OPEN-CORE BOND 
BEAM w/ (2) #5 CONT.

8" OPEN-CORE BOND 
BEAM w/ (2) #5 CONT.

8" OPEN-CORE BOND 
BEAM w/ (2) #5 CONT.

8" OPEN-CORE BOND 
BEAM w/ (2) #5 CONT.

L-8

CONC. FTG. 
PER PLAN

CONC. PIER PER PLAN

CONC. PIER REINF. 
PER DETAIL 8/S400

BASE PLATE, ANCHOR BOLTS 
& GROUT PER TYPICAL 
DETAILS ON SHEET S401

EXTERIOR CONC. PER 
SITE/CIVL DWGS., TYP.

MASONRY VENEER 
PER ARCH. DWGS.

STEEL COLUMN PER PLAN

4" CONC. BLOCK WALL, 
SEE DETAIL X/S400 FOR 
TIE INFORMATION

T/MASONRY PER 
ARCH. DWGS.

LIMESTONE CAP 
PER ARCH. DWGS.

1/4" ISOLATION 
JOINT TYP.

EXIST. TUNNEL 
WALL TO REMAIN.

NEW CONC. SLAB w/ 6x6 W2.9xW2.9 
W.W.F. ON 1 1/2", GALV. 20 GA. 
(MIN.) FLOOR DECK (1.5VL)

EXIST. SLAB

2" MIN. BEARING

EXIST. TUNNEL 
WALL TO REMAIN.

NEW CONC. SLAB w/ 6x6 W2.9xW2.9 
W.W.F. ON 1 1/2", GALV. 20 GA. 
(MIN.) FLOOR DECK (1.5VL)

EXIST. SLAB

L4x3x1/4" (LLV) CONT. - GALVANIZED OR 
PAINTED FOR MOISTURE PROTECTION 
w/ 3/8" DIA. GALV. HILTI "KH-EZ" ANCHORS 
w/ 2 1/2" EMBED, AT 6" o.c. MAX.
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6"

STEEL ROOF 
DECK PER PLAN

STEEL JOIST 
PER PLAN

STEEL BEAM PER PLAN

L6x6x3/8 CONT. w/ VERT. SLOT, 
CONNECT TO WALL w/ 3/4" DIA. 
DEWALT "WEDGE-BOLT+" ANCHORS 
AT24" o.c. MAX. w/ MIN. 6" EMBED

MASONRY VENEER, 
SEE ARCH. DWGS.

8" OPEN-CORE BOND 
BEAM w/ (2) #5 CONT.

COLD-FORM METAL FRAMING 
BUILD-OUT, GAUGE AND 
SPACING BY SUPPLIER

8" OPEN-CORE BOND 
BEAM w/ (2) #5 CONT.

8" CONC. BLOCK WALL w/ #5 @ 32" o.c. 
VERT. & HORIZ. REINF. @ 16" o.c. 
GROUT BLOCK CORES @ BARS

6"

STEEL ROOF 
DECK PER PLAN

STEEL JOIST 
PER PLAN

STEEL BEAM PER PLAN

L6x6x3/8 CONT. w/ VERT. SLOT, 
CONNECT TO WALL w/ 3/4" DIA. 
DEWALT "WEDGE-BOLT+" ANCHORS 
AT 24" o.c. MAX. w/ MIN. 6" EMBED

MASONRY VENEER, 
SEE ARCH. DWGS.

8" OPEN-CORE BOND 
BEAM w/ (2) #5 CONT.

COLD-FORM METAL FRAMING 
BUILD-OUT, GAUGE AND 
SPACING BY SUPPLIER

8" OPEN-CORE BOND 
BEAM w/ (2) #5 CONT.

8" CONC. BLOCK WALL w/ #5 @ 32" o.c. 
VERT. & HORIZ. REINF. @ 16" o.c. 
GROUT BLOCK CORES @ BARS

L4x4x1/4 CONT.

STEEL ROOF 
DECK PER PLAN

STEEL BEAM PER PLAN

L8x4x7/16 CONT. w/ VERT. SLOT, 
CONNECT TO WALL w/ 3/4" DIA. 
DEWALT "WEDGE-BOLT+" ANCHORS 
AT 24" o.c. MAX. w/ MIN. 6" EMBED

MASONRY VENEER, 
SEE ARCH. DWGS.

8" OPEN-CORE BOND 
BEAM w/ (2) #5 CONT.

COLD-FORM METAL FRAMING 
BUILD-OUT, GAUGE AND 
SPACING BY SUPPLIER

8" CONC. BLOCK WALL w/ #5 @ 32" o.c. 
VERT. & HORIZ. REINF. @ 16" o.c. 
GROUT BLOCK CORES @ BARS

L4x4x1/4 CONT. w/ FIXED CLIP 
BY STUD SUPPLIER TOP/BOT.

NEW DOOR JAMB BEYOND IN 
EXISTING MASONRY WALL

NEW STEEL LINTEL & BOTTOM 
PLATE PER SCHEDULE ON 
SHEET S001

EXISTING STEEL BEAM

EXISTING BLOCK WALL

STEEL BEAM PER PLAN

STEEL JOIST 
PER PLAN

STEEL ROOF 
DECK PER PLAN

EXISTING STEEL FRAMING TO REMAIN

EXISTING STEEL CHANNEL 
TO BE DEMO'D

EXISTING STEEL RODS 
TO BE DEMO'D

L4x4x1/4 CONT.

3 1/2"

EXISTING STEEL BEAM

EXISTING BLOCK WALL

STEEL BEAM PER PLAN

STEEL JOIST 
PER PLAN

STEEL ROOF 
DECK PER PLAN

EXISTING STEEL FRAMING TO REMAIN

EXISTING STEEL CHANNEL 
TO BE DEMO'D

EXISTING STEEL RODS 
TO BE DEMO'D

L4x4x1/4 CONT.

6"

STEEL ROOF 
DECK PER PLAN

STEEL BEAM 
PER PLAN

STEEL BEAM PER PLAN

L6x6x3/8 CONT. w/ BY-PASS 
CLIP BY STUPPLIER

MASONRY VENEER, 
SEE ARCH. DWGS.

8" OPEN-CORE BOND 
BEAM w/ (2) #5 CONT.

8" CONC. BLOCK WALL w/ #5 @ 32" o.c. 
VERT. & HORIZ. REINF. @ 16" o.c. 
GROUT BLOCK CORES @ BARS

6" METAL STUDS - GAUGE & 
SPACING BY STUD SUPPLIER

COLD-FORM METAL FRAMING 
BUILD-OUT, GAUGE AND 
SPACING BY SUPPLIER

6"

STEEL ROOF 
DECK PER PLAN

STEEL BEAM 
PER PLAN

STEEL BEAM PER PLAN

L6x6x3/8 CONT. w/ BY-PASS 
CLIP BY STUPPLIER TO 
EXISTING METAL STUD

EXISTING WALL 
STRUCTURE

HSS5x5x3/8 COONT.

STEEL ROOF 
DECK PER PLAN

STEEL JOIST 
PER PLAN

L6x6x3/8 CONT. w/ BY-PASS 
CLIP BY STUPPLIER

MASONRY VENEER, 
SEE ARCH. DWGS.

8" OPEN-CORE BOND 
BEAM w/ (2) #5 CONT.

COLD-FORM METAL FRAMING 
BUILD-OUT, GAUGE AND 
SPACING BY SUPPLIER

8" CONC. BLOCK WALL w/ #5 @ 32" o.c. 
VERT. & HORIZ. REINF. @ 16" o.c. 
GROUT BLOCK CORES @ BARS

6" METAL STUDS - GAUGE & 
SPACING BY STUD SUPPLIER

3/8"x12"x8" BEARING 
PL. w/ (2) 1/2" DIA. x 4" 
LONG H.A.S.

2' - 11"5" JOIST SEAT
DESIGN LOADS:
DL = 110PLF
RLL = 110PLF
SL = 165PLF

AD.02

EXISTING STEEL BEAM

EXISTING BLOCK WALL

STEEL BEAM PER PLAN

STEEL JOIST 
PER PLAN

STEEL ROOF 
DECK PER PLAN

EXISTING STEEL FRAMING TO REMAIN

EXISTING STEEL CHANNEL 
TO BE DEMO'D

EXISTING STEEL RODS 
TO BE DEMO'D

L4x4x1/4 CONT

EXISTING STEEL BEAM

EXISTING PRECAST PANEL

STEEL JOIST PER PLANSTEEL BEAM 
PER PLAN

STEEL ROOF DECK PER PLAN

L4x4x1/4 CONT.

EXISTING CONCRETE 
BLOCK WALL

EXISTING BUILDING

NEW STEEL BEAM 
PER PLAN

EXIST. W16 STEEL BEAM

EXIST. W16 STEEL BEAM

EXIST. W16 STEEL BEAM EXIST. W16 STEEL BEAM

WELDED CONNECTION BOTH SIDES

HSS6x6 HANGING COLUMN, 
SEE DETAIL 14/S410

EXISTING TECTUM 
ROOF DECK

EXISTING TECTUM 
ROOF DECK

NEW STEEL BEAM PER PLAN
EXISTING TECTUM DECK

EXISTING STEEL BEAM EXISTING STEEL BEAM

HSS6x4x3/8 CONT. 
w/ SHIMS AS REQ'D.

L6x4x3/8 x 12" 
LONG NS/FS

L6x4x3/8 x 12" 
LONG NS/FS

3/8
TYP.

EXISTING W16 STEEL BEAMS 
& CONNECTIONS TO REMAIN

BOLTED OR WELDED CONNECTED

EXISTING TECTUM 
ROOF DECK

NEW STEEL BEAM POSITIONED 
TIGHT TO EXISTING BEAM

STEEL BEAM 
PER PLAN

STEEL ROOF 
DECK PER PLAN

L4x4x1/4 CONT.

STEEL BEAM PER PLAN

1' - 9 1/2"

1/4

1/4
TYP.

1/4

1/4
TYP.

1' - 11"

STEEL BEAM 
PER PLAN

STEEL ROOF 
DECK PER PLAN

L4x4x1/4 CONT.

STEEL BEAM PER PLAN

1/4

1/4
TYP.

1/4

1/4
TYP.

STEEL ROOF 
DECK PER PLAN

L4x4x1/4 CONT.

STEEL BEAM PER PLAN

4' - 5"

4' - 3 3/4"

1/4

1/4
TYP.

1/4

1/4
TYP.

3' - 5"

3' - 3 3/4"

STEEL BEAM 
PER PLAN

STEEL ROOF 
DECK PER PLAN

L4x4x1/4 CONT.

STEEL BEAM PER PLAN4' - 3 5/8"

1/4

1/4
TYP.

1/4

1/4
TYP.

4' - 5"
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FRAMING SECTION
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CLA

CLA

CLASSR

CLASSR

LANGUAGE ARTS
LOBBY

LIBRARY READING

OFFICE
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BIOLOGYBIOLOGY

PREP
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OFFICE
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WOMENMEN STORAGE
COPY
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LOCKER ROOM
BOYS
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MEN
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GENERAL NOTES
A.

B.

C.

D.

E.

FOR GENERAL NOTES, MATERIAL INDICATIONS
LEGEND, SYMBOL LEGEND, ABBREVIATIONS, ETC.
SEE SHEET G-301.

VERIFY DIMENSION AND LINE THICKNESS SHOWN
WITH CURRENT INDIANA HIGH SCHOOL ATHLETIC
ASSOCIATION (IHSAA) STANDARDS.

CLEAR STAIN COAT IS PRIMARY FINISH.

ACCENT STAIN COLOR WHERE NOTED.

FINISH PLAN NOTES
2" MAIN BASKETBALL COURT LINES, BLACK.4

5

6

2" VOLLEYBALL COURTLINES, YELLOW.

1" CROSS PRACTICE BASKETBALL COURT LINES, TAN.

7 BLEACHERS, REFER TO EQUIPMENT PLANS.

PLAN NOTES
EXISTING BASKETBALL BACKSTOP TO REMAIN.1

3 FLOORPLATE/SLEEVE FOR VOLLEYBALL OR TENNIS
NET UPRGHTS.

5
A-501

NEW BASKETBALL  BACKSTOP, HOOP AND NET ONLY,2

VERIFY EXISTING COURT MARKING LAYOUT, LINE
WIDTHS, COLORS AND INSERTS. DOCUMENT
INFORMATION ON DRAWINGS AND SUBMIT FOR
APPROVAL PRIOR TO DEMOLITION OF EXISTING FLOOR
FINISHES. NEW COURT MARKINGS TO BE LOCATED IN
SAME LOCATION AS ORIGINAL MARKINGS.

VERIFY COLORS WITH OWNER AND ARCHITECT PRIOR
TO INSTALLATION.

GYMNASIUM COURT
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CLASSROOM

MECHANICAL ROOM

SGI

OFFICE
CUSTODIAN

MECHANICAL

K-Q

K-RK-S

COMBI OVEN/STEAMER - 6 PAN EXISTING - RELOCATED BY KEC1

COMBI OVEN/STEAMER FILTER RATIONAL 1900.1150US1

LOCKERS (FULL SIZE) BY ARCHITECT NOT IN KEC CONTRACT6

WASHER/DRYER BY OWNER NOT IN KEC CONTRACT1

1 CHEMICAL SHELVING UNIT INTERMETRO SEC53C

1 CLEAN DISH TABLE CUSTOM ST. STL.

1 WALL SHELF ST. STL. CUSTOM

2 VENT RISER ALLIED AIR CUSTOM

1 DISH MACHINE EXHAUST FAN PART OF ITEM #53

1 SOILED DISH TABLE CUSTOM ST. STL.

2 SPLASH MOUNT FAUCET T&S BRASS B-0290

TRASH CONTAINERS BY OWNER NOT IN KEC CONTRACTLOT

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

1 JANITORIAL MOP SINK ADVANCE TABCO 9-OP-20

97

98

LOT HI-DENSITY TOP TRACK DRY STORAGE SHELVING INTERMETRO SUPER ERECTA

1 EXHAUST HOOD ALLIED AIR CUSTOM

1 DISH MACHINE BLOWER DRYER HOBART BDELRAB-HTSDOM

1 WALL SHELF CUSTOM ST. STL.

99

100

101

102

103

104

105

106

107

108

1 GARBAGE DISPOSAL SYSTEM INSINKERATOR SS-200-7-AS101

1 HOT WATER DISPENSER HATCO AWD-12

1

SPARE NUMBER

1 THREE COMPARTMENT SINK CUSTOM ST. STL.

1 HOT SERVING COUNTER CUSTOM ST. STL./MILLWORK

1 DROP-IN HOT WELLS LTI TW-DW-3

1 SELF-SERVE BREATH GUARD W/LIGHTS VERSA GARD VG7

1 MOBILE COLD SERVING COUNTER CUSTOM ST. STL./MILLWORK

1 DOUBLE SIDED BREATH GUARD VERSA GARD VG7

1 DROP-IN COLD WELL UNIT LTI DI-2063TA

1 DOUBLE-SIDED CASHIER COUNTER CUSTOM ST. STL./MILLWORK

1 ISLAND WORKTABLE W/ 2 COMP SINK CUSTOM ST. STL.

1 STAINLESS STEEL WALL CABINET ADVANCE TABCO WCH-15-60

2

3

4

5

SPARE NUMBER

7

8

LOT HI-DENSITY TOP TRACK FREEZER SHELVING INTERMETRO SUPER ERECTA PRO

9

10

11

LOT HI-DENSITY TOP TRACK DRY STORAGE SHELVING INTERMETRO SUPER ERECTA

12

1 DRY STORAGE DUNNAGE RACK INTERMETRO HP2236PDMB

13

14

15

16

15
16

15

16

15

16

15
16

17

18
18

19

21

2 CLEAN DISH SHELVING INTERMETRO PR48VX3-XDR

21

3 CLEAN DISH SHELVING INTERMETRO PR**VX*-XDR

22

22

15
16

26

2728

29

30

31

1 FIRE SUPPRESSION SYSTEM

1 FIRE SUPPRESSION SYSTEM PULL

1 COOKLINE EXHAUST FAN

1 COOKLINE MAKE UP AIR FAN

1 EXHAUST HOOD PART OF ITEM #26 ST. STL.

K-101

FOODSERVICE EQUIPMENT
PLAN

* - ITEM OR QUANTITY NOT SHOWN

ITEM QTY

EQUIPMENT SCHEDULE
MODELITEM DESCRIPTION MANUFACTURER

1 WALK-IN COOLER/FREEZER KOLPAK CUSTOM1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

LOT HI-DENSITY TOP TRACK COOLER SHELVING INTERMETRO SUPER ERECTA PRO

5 COOLER DUNNAGE RACK INTERMETRO HP2248PDMB

6 WALL MOUNT HAND SINK JOHN BOOS PBHS-W-1410-SSLR

6 HAND SINK FAUCET T&S BRASS B-1146-04-CR

1 DISH MACHINE W/BOOSTER HEATER HOBART CL44EN-BAS+BUILDUP

2 SPLASH MOUNT PRE-RINSE FAUCET T&S BRASS B-0133-CR-B-SWV

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

1 WALK-IN COOLER COIL PART OF ITEM #1

1 WALK-IN COOLER COMPRESSOR PART OF ITEM #1

5 FREEZER DUNNAGE RACK INTERMETRO HP2248PDMB

1 WALK-IN FREEZER COIL PART OF ITEM #1

1 WALK-IN FREEZER COMPRESSOR PART OF ITEM #1

1 ISLAND WORKTABLE W/ PREP SINK CUSTOM ST. STL.

2 SPLASH MOUNT FAUCET T&S BRASS MPJ-8WLV-12-CR

1 GARBAGE DISPOSAL SYSTEM INSINKERATOR SS-200-7-AS101

*6 HEAVY-DUTY BUN PAN RACK CHANNEL 401A

PART OF ITEM #26

PART OF ITEM #26

PART OF ITEM #26

PART OF ITEM #26

32

COMBI OVEN/STEAMER - 10 PAN EXISTING - RELOCATED BY KEC1

COMBI OVEN/STEAMER FILTER RATIONAL 1900.1150US1

33

34
35

COMBI OVEN/STEAMER -20 PAN RATIONAL ICP 20-FULL-NG1

COMBI OVEN/STEAMER FILTER PART OF ITEM #361

36

SPARE NUMBER

SPARE NUMBER

SPARE NUMBER

45

46

47

48

49

50

51

53

53

52

54

55

56

57

SPARE NUMBER

SPARE NUMBER

62

63

SPARE NUMBER

SPARE NUMBER

67 68 69 70

71

72

73

1 DOUBLE SIDED MILK COOLER TRUE TMC-58-DS-HC

74

1 DOUBLE SIDED AIR CURTAIN MERCHANDISER STRUCTURAL CONCEPTS FSC463R

75

76

2 POINT OF SALE SYSTEM BY OWNER NOT IN KEC CONTRACT

77 78 79

1 HOT SERVING COUNTER CUSTOM ST. STL./MILLWORK

1 DROP-IN HOT WELL UNIT LTI TW-DW-3

1 SELF-SERVE BREATH GUARD W/LIGHTS VERSA GARD VG7

4 TRAFFIC CONTROL RAILS BY ARCHITECT NOT IN KEC CONTRACT

80 80 80 80

83 84 85 86

87

88

89

90

91

76

93 94 95

SPARE NUMBER

SPARE NUMBER

1 HOT SERVING COUNTER CUSTOM ST. STL./MILLWORK

1 DROP-IN HOT WELL UNIT LTI TW-DW-3

1 SELF-SERVE BREATH GUARD W/LIGHTS VERSA GARD VG7

1 MOBILE COLD SERVING COUNTER CUSTOM ST. STL./MILLWORK

1 DOUBLE SIDED BREATH GUARD VERSA GARD VG7

1 DROP-IN COLD WELL UNIT LTI DI-2063TA

1 DOUBLE-SIDED CASHIER COUNTER CUSTOM ST. STL./MILLWORK

1 DOUBLE SIDED MILK COOLER TRUE TMC-58-DS-HC

1 DOUBLE SIDED AIR CURTAIN MERCHANDISER STRUCTURAL CONCEPTS FSC463R

1 HOT SERVING COUNTER CUSTOM ST. STL./MILLWORK

1 DROP-IN HOT WELL UNIT LTI TW-DW-3

1 SELF-SERVE BREATH GUARD W/LIGHTS VERSA GARD VG7

SPARE NUMBER

97

SPARE NUMBER

4 SINGLE DOOR PASS-THRU HEATED CABINET TRUE STA1HPT-1G-1S

4 SINGLE DOOR PASS-THRU REFRIGERATOR TRUE STA1RPT-1G-1S-HC

98 9798 97 98 9798

23

SPARE NUMBER

SPARE NUMBER

1 FUTURE DOUBLE STACK COMBI

SPARE NUMBER

SPARE NUMBER

37

60

61
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1 20 QT. MIXER HOBART HL200-1STD

100

1 SLICER WITH STAND HOBART HS8-1

99

101

1 ICE MAKER W/ BIN MANITOWOC ICE IYT0420A

1 WORK TABLE CUSTOM ST. STL

HIGH SPEED MICROWAVE STEAMER EXISTING - RELOCATED BY KEC1

MOBILE TRAY DISPENSERS DELFIELD6* TT2-1014

103

102

38

1* MANUAL CAN OPENER EDLUND S-11

1* ELECTRIC CAN OPENER EDLUND 270/115V

1* DIGITAL SCALE EDLUND WSC-10

4* HEAVY-DUTY UTILITY CART LAKESIDE 744

48
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K-500

EXHAUST VENTILATION
SYSTEM DRAWING, DETAILS
& SCHEDULE

F

ALLIED AIR REFERENCE (ATI) HOOD SCHEDULE
HOOD 

ITEM
HOOD SIZE

HOOD

WEIGHT

EXHAUST

CFM

EXHAUST

COLLAR SIZE

EXHAUST

DUCT VELOCITY

EXHAUST

S.P.

SUPPLY 

CFM

SUPPLY AIR

DUCT SIZE

SUPPLY AIR

DUCT VELOCITY

SUPPLY

S.P.

H-26 *9'-10" X 5'-0" **825 2,750 12" X 18" 1,800 FPM 1" 2,200 (4) 12" DIA. 701 2"

EXHAUST HOOD CFM CONDENSATE EXHAUST CFM
EXHAUSTED AIR (CFM)

HEATED MAKE-UP AIR (CFM)

EXHAUSTED CONDENSATE AIR (CFM)

MAKE-UP AIR (CFM)

5,775

4,620

-0-

-0-

EXHAUST CFM TOTAL: REMOVED BY HOODS: 5,775 RETURNED BY MUA: 4,620 BALANCE REQUIRED BY HVAC: 1,155 CFM5,775

*DOES NOT INCLUDE 1'-2" FIRE CABINET ATTACHED TO HOOD

H-27 11'-0" X 5'-0" 825 3,025 12" X 20" 1,800 FPM 1" 2,420 (4) 12" DIA. 771 2"

**INCLUDES FIRE CABINET ATTACHED TO HOOD

EXHAUST DUCT SLOPE @ 1/4" PER 12" FROM 

FAN TO HOOD AS STATED BY MECH. CODE

ALLIED AIR PACKAGED EXHAUST VENTILATION SYSTEM

EXHAUST HOOD 2 CH SERIES U.L. 710 LISTING & NSF 2 TYPE 300, 18 GA. S/S CONSTRUCTION

GREASE BAFFLE FILTERS LOT CHG F50 R6593 CONTROL #845G STAINLESS BAFFLE FILTERS-16" TALL

REMOTE MOUNTED CONTROL PANEL 1 SEE DWG. INCLUDED W/ EXHAUST HOOD FLUSH - WALL MOUNTED - WIRED BY E.C. 

EXHAUST FAN 1 STXBHPRHUL27 U.L. 762 SEE DRAWING DETAILS

EXHAUST DUCT SYSTEM INSTALLED LOT CUSTOM FIELD MEASURE TO MEET LOCAL CODE 16 GAUGE, FULLY WELDED (LIQUID TIGHT) SEE DRAWING FOR DETAILS

EXHAUST FAN ROOF CURB 1 VERIFY ROOF TO MEET LOCAL CODE

EXHAUST DUCT FIRE RATED WRAP LOT THERMAL CERAMICS TO MEET LOCAL CODE FIELD VERIFY BUILDING MATERIALS FOR COMPLIANCE

VAPOR PROOF LIGHTS 7 LEDR-108 U.L. E79253 & NSF 2 VAPOR PROOF LED LIGHT FIXTURES

KITCHEN EQUIPMENT CONTRACTOR TO COORDINATE WITH GENERAL, ROOFING, STRUCTURAL, ELECTRICAL, HVAC AND PLUMBING CONTRACT DOCUMENTS. 

HOOD SYSTEM INSTALLER TO FIELD MEASURE KITCHEN VENTILATION SYSTEM BEFORE PRODUCT CONSTRUCTION AND INSTALL.

SYSTEM PARTS MODEL REMARKSQTY. U.L. AND/OR ETL LISTINGSITEM

MAKE-UP AIR DUCT SYSTEM INSTALLED LOT CUSTOM FIELD MEASURE TO MEET LOCAL CODE 22 GAUGE LOW PRESSURE STEEL PER SMACNA STANDARDS

MAKE-UP AIR ROUND FLEXIBLE DUCT 8 CUSTOM FIELD MEASURE TO MEET LOCAL CODE INSULATED FLEXIBLE DUCT WITH BALANCING DAMPERS AT EACH CONNECTION TO PLENUM

PERFORATED MAKE-UP AIR PLENUM 2 BOTTOM DISCHARGE INCLUDED W/ EXHAUST HOOD S/S CONSTRUCTION WITH BALANCING DAMPERS & PERFORATED BOTTOM

TEMP SUPPLY UNIT 1 V-3 (SEE SCHEDULE) ETL/527941 SEE DRAWING DETAILS

TEMP SUPPLY UNIT CURB 1 VERIFY ROOF TO MEET LOCAL CODE

FIRE SYSTEM 1 ANSUL R-102 U.L. 300 DESIGN PRE-ENGINEERED - WET CHEMICAL

S/S TRIM ENCLOSURE *LOT CUSTOM TO MEET LOCAL CODE FROM TOP OF HOOD TO +2" ABOVE CEILING

SPACER 1 CUSTOM TO MEET LOCAL CODE TYPE 300, 18 GAUAGE S/S CONSTRUCTION - 12" WIDE

EXHAUST DUCT CLEAN-OUT ACCESS 1 THERMAL CERAMICS TO MEET LOCAL CODE INSTALLED EVERY 10'-0" OF HORIZONTAL RUN OR CHANGE DIRECTION

TEMP SENSOR 2 AS-SNS/INT0801 TO MEET LOCAL CODE "AUTO START" CONTROL W/ INTERLOCK TIME DELAY RELAY

S/S WALL PANELS 0 NA TO MEET LOCAL CODE TYPE 300 S/S CONSTRUCTION

S/S END PANELS 0 NA TO MEET LOCAL CODE TYPE 300 S/S CONSTRUCTION

AT1

AT2

AT3

AT4

AT5

AT6

AT7

AT8

AT9

AT10

AT11

AT12

AT13

AT14

AT15

AT16

AT17

AT18

AT19

AT20

18 GAUGE GALVANIZED INSULATED STEEL CONSTRUCTION

18 GAUGE GALVANIZED INSULATED STEEL CONSTRUCTION

*TRIM MAY BE INCLUDED UPON VERIFICATION OF CEILING HEIGHT

400F MAX
COOKING TEMP

600F MAX
COOKING TEMP

700F MAX
COOKING TEMP

EXH. CFM/FT 275 304 N/A

SUP. CFM/FT N/A N/A N/A

FRONT OVERHANG 6" 6"

SIDE OVERHANG 6" 6"

SPACE BETWEEN
HOOD & COOKING
EQUIPTMENT (MAX)

42" 42"

FOR USE WITH UL CLASSIFIED AL. OR STEEL GREASE FILTERS
REPLACE FUSIBLE LINK WITH UL LISTED 3-20LB 165°F LINK

LISTED # 24M9
EXHAUST HOOD

WITHOUT EXHAUST DAMPER
ENREGISTRE # 24M9

HOTTE DE VENTILATION
SANS TRAPPE

AVTEC INDUSTRIES
520 S. COLDWATER RD.

WEIDMAN, MI 48893

R

UL
C

NSF
R

R

UL

N/A

N/A

N/A

CONDENSATE DUCT SLOPE @ 1/8" PER 12" 

AS STATED BY FSEC

4
1 of 2

2
1 of 2

3
1 of 2

COMBI OVEN STEAMER (3 UNDER HOODS)
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HOOD H-27AT1

LED LIGHT (7)AT3

AT5SPACER

AT7FIRE SUPPRESSION 

CABINET

EXHAUST FAN EF-30 AT8

EXHAUST FAN CURB AT9

TEMP SUPPLY UNIT SF-31AT14

TEMP SUPPLY CURBAT15

SUPPORT RAIL

TEMP SENSOR (2)AT18

SCALE:  NOT TO SCALE
CH HOOD LABEL

AT13 MUA PLENUM (2)

12" DIA. FLEX DUCT (8)AT17

CLEAN OUT 

ACCESS HATCH
AT10

12" X 18" EXHAUST 

COLLAR
AT11

30" X 30" ROOF OPENING BY KEC

AT16
16" X 16" SUPPLY 

DUCT SYSTEM

1.5" DUAL LAYERED FIRE 

WRAPPED EXHAUST DUCT 

SYSTEM

AT12
HOOD H-26 AT1

AT13 MUA PLENUM (2)

12" DIA. FLEX DUCT (4)AT17

HOOD H-26 AT1

AT7
FIRE SUPPRESSION 

CABINET

LED LIGHT (4) AT3

CLEAN OUT 

ACCESS HATCH
AT10

HOOD H-27AT1

22" X 22" EXHAUST  

TRUNK
AT11

AT2 FILTERS

CONTROL PANEL - CONFIRM LOCATIONAT4

12" X 20" EXHAUST DUCT

AT11

SCALE:   3/8" = 1'-0"
EXHAUST SYSTEM PLAN

SCALE:   3/8" = 1'-0"
SECTION - EXHAUST HOOD H-26

SCALE:   3/8" = 1'-0"
SECTION - EXHAUST HOOD H-27

SCALE:   3/8" = 1'-0"
SECTION - EXHAUST HOOD PROFILE H-26 & 27

30" X 30" ROOF OPENING BY KEC

12" DIA. FLEX DUCT (4)AT17

12" DIA. FLEX DUCT (8)AT17

LED LIGHT (7) AT3

AT13MUA PLENUMHOOD H-27AT1

CLEAN OUT 

ACCESS HATCH
AT10

AT7
FIRE PULL STATION - FONFIRM 

LOCATION W/ LOCAL FIRE INSPECTOR 12" X 20" EXHAUST 

COLLAR
AT11

LED LIGHT (3) AT3

TEMP SENSORAT18TEMP SENSORAT18

12" X 18" EXHAUST 

COLLAR
AT1112" X 20" EXHAUST 

COLLAR
AT11

TEMP SUPPLY UNIT SF-31AT14

SUPPORT RAIL

TEMP SUPPLY UNIT SF-31AT14

SUPPORT RAIL 30" X 30" ROOF OPENING BY KEC30" X 30" ROOF OPENING BY KEC

30" X 30" ROOF OPENING BY KEC

12" X 20" EXHAUST 

COLLAR
AT11

12" X 18" EXHAUST 

COLLAR
AT11

TEMP SENSOR (2)AT18

EXHAUST FAN EF-30 AT8

EXHAUST FAN CURB AT9

EXHAUST FAN EF-30 AT8

EXHAUST FAN CURB AT9

AT16
23" X 23" SUPPLY 

DUCT SYSTEM

1.5" DUAL LAYERED FIRE 

WRAPPED EXHAUST DUCT 

SYSTEM

AT12

22" X 22" EXHAUST  

TRUNK
AT11

1.5" DUAL LAYERED FIRE 

WRAPPED EXHAUST DUCT 

SYSTEM

AT12

22" X 22" EXHAUST  

TRUNK
AT11

AT16
15" X 15" SUPPLY 

DUCT SYSTEM

AT16
15" X 15" SUPPLY 

DUCT SYSTEM

AT16
17" X 17" SUPPLY 

DUCT SYSTEM

AT16
16" X 16" SUPPLY 

DUCT SYSTEM

CONTRACTOR CONTRACTOR

CONTRACTOR

CONTRACTOR

SHIFT FAN PLAN
SOUTH TO AVOID
COLUMN IN MIDDLE
OF HOOD WALL

SHIFT FAN PLAN
SOUTH TO AVOID
COLUMN IN MIDDLE
OF HOOD WALL
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K-501

EXHAUST VENTILATION
SYSTEM DRAWING, DETAILS
& SCHEDULE

W IL
SON  V ILL ARR

UB IA 3/14/0 3

1/2"-5/8" THREADED
ROD CONNECTED TO
ROOF JOIST BY OTHERS

1/2"-5/8" HEAVY DUTY
LOCK NUT, ONE ABOVE
AND BELOW, BY OTHERS

THREADED ROD, LOCK NUTS

AND HARDWARE TO BE SUPPLIED

BY INSTALLING CONTRACTOR.

EQUIPMENT MUST BE SUPPORTED

BY ALL HANGING BRACKETS

PROVIDED.

EXHAUST FAN ASSEMBLY DESCRIPTION

"C"

"B
"

"A"

2
"

STANDARD ACCESSORIES:

GREASE TROUGH

HINGED CURB

UL762 RESTAURANT LISTING

INSULATED GALVANIZED CURB

NOTES:

MOTOR COMPARTMENT TO BE PROVIDED

WITH FORCED AIR COOLING, COMPARTMENT

TO BE SEALED FROM CONTAMINATED

EXHAUST AIR.

EXTERNALLY MOUNTED JUNCTION BOX

1

1

PVC-ASSEMBLY

INCLUDED FOR

FOR INSTALL

EXHAUST FAN
DRAIN

ENCLOSED MOTOR

COMPARTMENT

DISCONNECT SWITCH

DRIVES SIZED FOR 150% OF DRIVE H.P., ADJUSTIBLE PITCH SHEAVES

OVERSIZED VENT TUBE FOR MAXIMUM MOTOR COOLING

BEARINGS

PULLEY DRIVES

MOTOR

HIGH TEMPERATURE

INSULATION

ALL ALUMINUM

CENTRIFUGAL WHEEL

DEEP SPUN ONE

PIECE INLET

MOTOR BASE

GREASE TROUGH

DRAIN RESERVOIR

OVERSIZED VENT TUBE

BEARINGS BALL BEARING TYPE PERMANENTLY SEALED AND LUBRICATED

ENCLOSED MOTOR

COMPARTMENT
ISOLATES MOTOR ANDS DRIVES FOR EXHAUST AIR

MOTOR OPEN DRIP-PROOF CONSTURCTION STANDARD.

MOTOR BASE MOTOR IS ADJUSTIBLE FOR PROPER BELT TENSION

INSULATION HIGH TEMPERATURE INSULATION PROVIDES LONGER MOTOR LIFE

ALL ALUMINUM

CENTRIFUGAL WHEEL

NON-OVERLOADING, BACKWARDS INCLINE TAPERED BLADES

FOR MAXIMUM EFFICIENCY AND MINIMUM SOUND

DISCONNECT SWITCH

RAINPROOF ELECTRICAL BOX WITH WIRING CHASE. ELIMINATES

THE NEED TO UNWIRE AND REWIRE THE MOTOR WHEN

REMOVING MOTOR COMPARTMENT HOUSING

DEEP SPUN

ONE PIECE INLET

NON-OVERLOADING, BACKWARDS INCLINE TAPERED BLADES

FOR MAXIMUM EFFICIENCY AND MINIMUM SOUND

NEOPRENE ISOLATORS ARE INCLUDED TO

REDUCE NOISE AND VIBRATION.

EF-30 1 STXBHPRHUL27 36" 51.63" 61.31" 31" X 31" 34" X 34" 413 460 3 2 3.3 705 1" 5,775

EXHAUST FAN SCHEDULE

ITEM # QTY. MODEL "A" CFMSTATICRPMVOLTS PH AMPSLBS.CURB I.D.

FAN DESCRIPTION FAN DIMENSIONS

"B" "C" CURB O.D.

FAN RATING

HP

30" X 30"

ROOF OPENING

SIDE ELEVATION

OUTLET END INLET END

MAKE-UP AIR FAN SCHEDULE

"C"

"A"

"N"

"B
"

"F
"

3
-
5
/
1
6
" "F"

DISCONNECT

SWITCH

GAS CONNECTIONACCESS PANEL

ENCLOSED BLOWER

COMPARTMENT

GAS FIRED FURNACE

COMPARTMENT

GALVANIZED

CHANNEL BASE

PAINTED

EXTERIOR

C
O

N
T
R
O

L
 S

ID
E

C
O

N
T
R
O

L
 S

ID
E

GALVANIZED

CHANNEL BASE

GALVANIZED

CHANNEL BASE

R

LISTED

INLET AIR

FILTERED INTAKE

SHROUD

OUTLET AIR

NOTES:

MOTOR COMPARTMENT TO BE

PROVIDED WITH FORCED AIR

COOLING, COMPARTMENT TO

BE SEALED FROM DUST AND

VERMIN.

MAINTAIN A MINIMUM OF 30"

CLEARANCE AROUND UNIT FOR

SERVICE.

STANDARD OPTIONS:

WEATHER-TIGHT HOUSING (PAINTED)

FOIL-FACED INTERIOR INSULATION

BOTTOM DISCHARGE

FAN & MOTOR VIBRATION ISOLATORS

WIRING HARNESS 50'-0"

NON-FUSED DISCONNECT SWITCH

DIRECT FIRED FURNACE

MOTORIZED INLET DAMPER

MOTOR STARTERS

ITEM # QUAN. MODEL "A" CFMSTATICRPMVOLTS PH AMPSLBS.CURB I.D.

FAN DESCRIPTION FAN DIMENSIONS

CURB O.D.

FAN RATING

HP"B" "C" "D" "E" "F" "G" MOP

SF-31 1 V3 40" 33" 92" 9-11/16" 20-5/8" 17 7/8" 9-3/8" 33" X 33" 36" X 36" 550 460 3 3 7.1 40 1,030 2" 4,620

"H
"

"G
"

"D""E"

BTU

368,676

CONN.

3/4"

ROOF OPENING

30" X 30"

LOW-TEMP LIMIT SWITCH

CURB SCHEDULE

"A" "B"

2"

"C
"

"A1" "B1"

NOTES:
18 GAUGE GALVANIZED 

INSULATED STEEL 

CONSTRUCTION

1-1/2" THICK 3 LBS DENSITY 

RIGID FIBERGLASS 

INSULATION 

2" FLASHING STRIP FACTORY 

INSTALLED WOOD NAILER

"A"

CURB DIMENSIONS

"A1" "B" "B1" "C"

FLASHING FLANGE

GALVANIZED STEEL

WOOD NAILER

FAN #

"34" 31" "34" "31" "18"EF-30

"18"SF-31 "36" 33" "36" "33"

1.  DOOR HOLE

2.  1/4" DIA. ALL THREAD RODS

3.  ACCESS COVER - 16 GAUGE

4.  INSULATION PINS - WELDED

5.  ONE LAYER FIREMASTER FASTWRAP+

6.  TWO LAYERS FIREMASTER FASTWRAP + 1" OVERLAP

7.  SPEED CLIPS

8.  ALUMINUM TAPE COVERING ALL EXPOSED EDGES

9.  SPOOL PIECES FOR THREADED RODS

10.  1/4" DIA. WING NUTS

PREFABRICATED ACCESS DOOR

SYSTEM AVAILABLE FROM ALL

FIREMASTER DEALERS

1

2

3

4

5

6

7

8

9

10

GENERAL CONTRACTOR:

CUT OUT ROOF AND/OR WALL OPENINGS AS REQUIRED. NO OPENINGS ARE TO BE CUT UNTIL THE SIZE AND LOCATION IS VERIFIED WITH 

THE HOOD SYSTEM INSTALLER UPON SITE INSPECTION. SET IN PLACE ROOF CURBS AND SUPPORTS SUPPLIED AND LOCATED BY THE HOOD 

SYSTEM PROVIDER. FRAME AND REINFORCE ROOF STRUCTURE AS REQUIRED. COORDINATE JOIST OR STRUCTURAL MEMBER INSTALLATION 

TO PROVIDE REQUIRED CLEARANCES FOR DUCTWORK AND RATED ASSEMBLIES.

ELECTRICAL CONTRACTOR:

PROVIDE 120/60/1 20 AMP CIRCUIT, FOR HOOD LIGHTS AND CONTROLS TO JUNCTION BOX ON TOP OF HOOD AND CONNECT POWER TO 

ALL ADJOINING HOODS AS NECESSARY FOR LIGHTS IN ALL HOODS TO BE CONTROLLED FROM THE SAME SWITCH. PROVIDE 3 PHASE CIRCUIT 

(FOR FAN MOTORS) FROM BUILDING POWER SOURCE TO DISCONNECT MOUNTED IN MAKE-UP AIR UNIT CABINET. EXTEND POWER WIRING 

FROM MOTOR STARTER PANEL TO CONNECTION POINT ON EXHAUST FANS. EXTEND CONTROL WIRE WHIP (PROVIDED IN THE MAKE-UP AIR 

UNIT) TO JUNCTION BOX ON TOP OF THE EXHAUST HOOD AND CONNECT PER DETAIL ON THIS SHEET. PROVIDE CONDUIT AND THREE WIRES 

FROM TERMINAL BLOCK ON HOOD TO MICRO-SWITCH OF FIRE PROTECTION SYSTEM. INTERLOCK WIRING OF THE SUPPLY FANS MOTOR 

CONTROL DEVICE THROUGH THE FIRE SYSTEM MICRO SWITCH, SHUTTING OFF SUPPLY AIR IN THE EVENT OF FIRE SYSTEM ACTUATION. 

PROVIDE AND INSTALL AN OCTAGON BOX FOR THE FIRE SYSTEM PULL STATION, MOUNTING THE CENTERLINE OF THE BOX AT 54" ABOVE 

THE FINISHED FLOOR. RUN 1/2" CONDUIT FROM THE TOP OF THE BOX TO 6" ABOVE THE CEILING. PULL STATION TO BE PROVIDED WITH 

FIRE SYSTEM.  PROVIDE AND INSTALL AUTOMATIC POWER SHUT OFF DEVICES (SHUNT TRIP BREAKERS, OR DEFINITE PURPOSE 

CONTACTORS) WITH INTERLOCK TO FIRE SYSTEM MICRO SWITCH, SHUTTING OFF ALL POWER BELOW THE HOOD (INCLUDING CONTROL 

VOLTAGE) IN THE EVENT OF FIRE SYSTEM ACTUATION.  THIS WORK MUST BE IN ACCORDANCE WITH N.F.P.A. 17A, IEC, AND THE I.E.C.

HVAC CONTRACTOR:

PROVIDE NET ROOM AIR DEMAND AS INDICATED ON THE HOOD SYSTEM DRAWINGS. THIS AIR VOLUME IS REQUIRED ONLY WHEN HOOD 

SYSTEM IS IN OPERATION. PROVIDE NORMAL HEATING AND COOLING OF THE KITCHEN AREA. 

PLUMBING CONTRACTOR:

INSTALL GAS VALVE (SUPPLIED WITH THE FIRE SUPPRESSION SYSTEM) IN THE MAIN SUPPLY LINE SERVING THE COOKING EQUIPMENT TO 

SHUT OFF GAS SERVICE TO THE COOKING EQUIPMENT IN THE EVENT OF FIRE SYSTEM ACTUATION. PROVIDE AND INSTALL SERVICE TO GAS 

FIRED FURNACE ON ROOF. PROVIDE AND INSTALL GAS PIPING TO ROOF (SIZE AS REQUIRED) AND CONNECT TO MAKE-UP AIR UNIT PER IMC.

KITCHEN VENTILATION RESPONSIBILITIES BY OTHER TRADES

SUPPORT RAIL SCHEDULE

"A"

"B"

2"

"C
"

NOTES:

-18 GAUGE GALVANIZED STEEL 

CONSTRUCTION 

-2" FLASHING STRIP 

-FACTORY INSTALLED WOOD 

NAILER

"A"

CURB DIMENSIONS

"B" "C"

FLASHING FLANGE

GALVANIZED

STEEL SKIN

WELDED GALVANIZED STEEL CAP ON 

TREATED WOOD FRAMING

FAN #

"49.5" "5" "15.75"SF-31

PULL

S
S

S

R

41
58

17

A
N
SU

L

GENERAL NOTES:

1.  THIS INSTALLATION TO BE MADE IN ACCORDANCE WITH THE R-102

    INSTALLATION MANUAL AND ALL STATE AND LOCAL CODES.

2.  THIS DRAWING MAY BE USED FOR APPROVAL PURPOSES.

3.  ALL PIPE FITTINGS AND NOZZLES ARE TO BE WRENCH TIGHTENED

    AND SECURELY SUPPORTED. ALL NOZZLES ARE TO BE AIMED AS

    INDICATED IN THE R-102 INSTALLATION MANUAL.

4.  THE WIRE ROPE FOR THE DETECTOR AND REMOTE PULL STATION

    TO BE INSTALLED BY AN AUTHORIZED AND FACTORY TRAINED

    INSTALLER.

5.  INSTALLATION TO BE INSPECTED, ACTIVATED AND CERTIFIED

    BY AN AUTHORIZED AND FACTORY TRAINED REPRESENTATIVE.

6.  E.C. TO PROVIDE ALL CONTACTS AND WIRING FOR APPLIANCE SHUT-OFF.

7.  ANSUL R-102 RESTAURANT FIRE SUPPRESSION SYSTEMS HAVE

    BEEN UL TESTED, LISTED AND COMPLY WITH ALL RELEVANT

    DOCUMENTATION AND NFPA 96 WHEN INSTALLED AS DIRECTED

    BY AN AUTHORIZED AND FACTORY TRAINED INSTALLER.

8.  ALL EXHAUST HOOD PENETRATIONS TO BE SEALED PER NFPA 96.

9.  ALL PIPE LENGTHS TO BE FIELD VERIFIED.

10. ALL PIPE TO BE 3/8" SCH. 40 BLACK PIPE, CHROME PLATED OR S/S.

11. PIPE ENDS TO BE REAMED. PIPE ENDS AND INTERIOR TO BE

   FREE OF ALL OIL, DIRT AND DEBRIS.

12. PIPING DIMENSIONS ARE FROM CENTER TO CENTER OF FITTINGS.

13. FINAL NOZZLE LOCATIONS MAY NOT VARY FROM LOCATION SHOWN.

REGULATOR

PULL HANDLE

MIN.
6"

PULL STATION
REMOTE MANUAL

ENCLOSURE

BOX FLUSH MOUNTED AT
54" ABOVE FLOOR BY E.C.

OF OCTAGON BOX TO 6"

WIRE ROPE

ABOVE CEILING BY E.C.

1/2" CONDUIT FROM TOP

OCTAGON SHAPED HANDY

CEILING LINE

CONDUIT AND ELBOWS BY
FIRE SYSTEM INSTALLER

CABLE LEVER

PULLEY ELBOW
REGULATED

MECHANISM
RELEASE

PIPING OUTLET

ORANGE (CLOSED)

RED (OPEN)

ACTUATING ARM

RED (COMMON)

MICRO-SWITCH

WIRE PLUG

AGENT TANK

16.5" X 7.5" X 22.5"

FIRE SYSTEM CABINET

TANK BRACKET

MECHANISM

RELEASE

350 DEG.

FUSABLE LINK

HIGH TEPURATURE
TRIGGER MOUNTED
INSIDE EXHAUST 
HOOD

EXHAUST HOOD

MUA FAN EXHAUST FAN

FIRE SYSTEM

(ON ROOF) (ON ROOF)

(MOUNT ON HOOD)

(IN KITCHEN)

50' CONTROL WIRING HARNESS

IS CONNECTED TO THE MAKE-UP

AIR UNIT AT THE FACTORY AND

COILED UP INSIDE OF THE UNIT

E.C. TO EXTEND AND CONNECT

INCOMING POWER FROM MAIN

BUILDING BREAKER BOX TO

MUA UNIT DISCONNECT

E.C. TO EXTEND AND CONNECT

POWER FROM MOTOR STARTERS

IN MUA UNIT TO EXHAUST FAN

DISCONNECT

NOTES:

1.  ALL WIRE, CONDUIT AND

   HARDWARE FOR INCOMING

   POWER TO BE SUPPLIED AND

   INSTALLED BY THE ELECTRICAL

   CONTRACTOR.

2. CONTROL WIRING FROM THE

   EXHAUST HOOD TO THE FIRE

   SUPPRESSION SYSTEM TO BE

   SUPPLIED AND INSTALLED BY

   THE ELECTRICAL CONTRACTOR.

3. ALL WIRE, CONDUIT AND

   HARDWARE FROM MOTOR

   STARTER(S) IN MUA UNIT TO

   EXHAUST FANS TO BE SUPPLIED

   AND INSTALLED BY THE E.C.

E.C. TO EXTEND AND CONNECT

CONTROL WIRING FROM TERMINAL

STRIP IN HOOD J-BOX TO FIRE

SYSTEM MICRO SWITCH

E.C. TO EXTEND AND CONNECT

PREWIRED CONTROL WIRING

HARNESS FROM MAKE-UP AIR

UNIT TO TERMINAL STRIP

IN EXHAUST HOOD J-BOX

OFF      ON

SELECTRA

TEMPERATURE 

CONTROL

OFF      ON
LIGHTS

FANS RESET
REMOTE

HEAT
SUMMER/WINTER

FANS

ALARMHEAT

NOTES:

INDICATOR LIGHTS

FACE PLATE

THERMOSTAT

CONTROL

TOGGLE SWITCHES

1.  WALL MOUNTED CONTROL PANEL.

2.  DESIGNED FOR OPERATION ON 24V CIRCUIT.

H-RED
24-PUR

23-YEL
13-ORG

33-BLU/WHT
17-BRN

21-RED/BLU
2-WHT

7-RED
1-BLK

B
LK

W
H

T

H
-R

E
D

24
-P

U
R

23
-Y

E
L

7-
R

E
D

13
-O

R
G

33
-B

LU
/W

H
T

17
-B

R
N

21
-R

E
D

/B
LU

2-
W

H
T

10
-B

LU

1-
B

LK

N
-B

LK

10-BLU

FAN ON
  HEAT ON
(BURNER ON)

ALARM
(BURNER
LOCKOUT)TEMP DIAL

     RESET BUTTON

HEAT
SWITCH

FAN
SWITCH

LIGHT
SWITCH

N/O N/O N/O

N/C

LIGHT LIGHT LIGHT

DIRTY
FILTER

LIGHT

24V INDICATOR LIGHTS

6

7

1

1

7

6

1 7 61 7 10 2 21 17 33 13 23 24S2S1

24

23

13

33

17

21

2

10

7

1

F.P.I.

MICRO-SWITCH

NORMALLY CLOSED

ACTUATING ARM

COMMON

NORMALLY OPEN

INCOMING 120V-1P
POWER FROM BRKR
FOR HOOD LIGHTS

15 AMP MAX. (BY E.C.)CONTROL WIRING PIGTAIL
PROVIDED WITH MAKE-UP

AIR UNIT (BY K.E.C.)

GROUND LUG

FACTORY WIRING

FIELD WIRING (BY E.C.)

PIGTAIL WIRING

WIRE LEGEND

1

HEAT SENSOR (FACTORY WIRED)

HEAT SENSOR (FACTORY WIRED)

24 V IN

24 V OUT

HEAT SWITCH POWER IN

FAN ON INDICATOR

BURNER ON INDICATOR

BURNER LOCKOUT (ALARM) INDICATOR

DIRTY FILTER INDICATOR (OPTIONAL)

HEAT SWITCH POWER OUT

MAXITROL 14 TEMP DIAL - DIAL ONLY

MAXITROL 14 TEMP DIAL - DIAL ONLY

FIRE PROTECTION (NORMALLY OPEN)

FIRE PROTECTION (COMMON)

FIRE PROTECTION (NORMALLY CLOSED)

120V LIGHTS - 15 AMP MAX.

NEUTRAL FOR HOOD LIGHTS

7

10

2

21

17

33

13

23

24

S1

S2

JUNCTION BOX
ON TOP OF HOOD

TERMINAL STRIP CONNECTION LEGEND

CONTROL WIRING FROM
TERMINAL STRIP TO FIRE

PROTECTION SYSTEM (BY E.C.)
TIME DELAY RELAY
(PRESET BY FACTORY)

FIRE PROTECTION
SYSTEM CABINET

H N

HEAT SENSORS
IN HOOD WIRED

IN PARALLEL

BACK SIDE OF REMOTE HOOD CONTROL PANEL

H

N

HOOD LIGHTS

NOTES:

1. ALL FIELD WIRNG SHALL BE THWN, THHN OR WTW WIRE TYPE OR SHIELDED

  CABLE WHERE NOTED ON SCHEMATIC. WIRE MUST BE AT LEAST 75 DEGREE C.

  WIRE AND LABELED AT BOTH ENDS.

2. ALL WIRING MUST BE INSTALLED PER NEC AND LOCAL CODE REQUIREMENTS.

3. OPERATION OF HEAT SENSORS: WHEN FAN SWITCH IS OFF AND HEAT SENSORS

   ACTIVATE, FANS WILL RUN FOR 15 MINUTES. IF HEAT SENSORS ARE STILL

   ABOVE SET TEMPERATURE THE FANS WILL REACTIVATE. HEAT SENSORS ARE

   FACTORY SET TO 120 DEGREES (F).

Scale:
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CHESTERTON, IN

RDG

SCALE:  NOT TO SCALE
AT8 - UPBLAST EXHAUST FAN DETAIL

SCALE:  NOT TO SCALE
AT14 - MAKE-UP AIR UNIT DETAIL

SCALE:  NOT TO SCALE
AT15 - CURB DETAIL

SCALE:  NOT TO SCALE
AT 12 - FIRE WRAP DETAIL

SCALE:  NOT TO SCALE
BRACKET DETAIL

SCALE:  NOT TO SCALE
SUPPORT RAIL DETAIL

SCALE:  NTS
AT7 - HOOD MOUNTED FIRE SUPPRESSION DETAIL - ITEM #26 & # 27

SCALE:  NOT TO SCALE
WIRE ROUTING DETAIL - HOOD W/ CABINET

SCALE:   12" = 1'-0"
AT4 - REMOTE-WALL MOUNTED CONTROL PANEL (3 SWITCH)

SCALE:  NOT TO SCALE
WESTCHESTER INTERMEDIATE SCHOOL - RENDER

SCALE:  NOT TO SCALE
TYPICAL WIRE ROUTING DETAIL - REMOTE MOUNTED

REVISE FANS TO BE 208V/60/3
30 AMP MOP - NO 480V
POWER AVAILABLE AT THIS
SCHOOL

EXHAUST DUCT COLLAR
(VERIFY SIZE & LOCATION WITH

MANUFACTURER'S SHOP DRAWING)

ROOF MOUNTED EXHAUST FAN
(VERIFY SIZE & LOCATION WITH

MANUFACTURER'S SHOP DRAWING)

EXHAUST DUCT COLLAR
(VERIFY SIZE & LOCATION WITH
MANUFACTURER'S SHOP DRAWING)

1'
-2

"

1'-2"

BL
O

W
ER

/
DR

YE
R

4'-5 1/2"

1'
-7

 1
/2

" 1'
-4

"

4"

1'
-4

"

4"

EXHAUST VENT COWL EXTENSION TO BE
SHIPPED LOOSED FOR IN-FIELD

INSTALLATION; COORDINATE HEIGHT
WITH DUCT CONNECTION ABOVE

CEILING LINE. 400 CFM UNLOAD
EXHAUST REQUIRED

EXHAUST VENT HOOD AND VENT COWL
EXTENSION TO BE SHIPPED LOOSED FOR
IN-FIELD INSTALLATION.  COORDINATE
HEIGHT WITH DUCT CONNECTION
ABOVE CEILING LINE. 200 CFM LOAD
EXHAUST REQUIRED

14'-5"

BLOWER/
DRYER

26 EXHAUST VENTILATION SYSTEM 1,155 30" X 30" 30" X 30"

E54 CONDENSATE EXHAUST FAN 120 1 6.4 0.33 ROOF SEE NOTES

P53 CONDENSATE EXHAUST VENT COWLS N/A SEE NOTES

P54 CONDENSATE EXHAUST FAN 600 137 SEE NOTES

DISHMACHINE VENTILATION
SYSTEM SCHEDULE (ITEM #54)

55 DISHMACHINE VENTILATION SYSTEM 600 14" x 14"

EQUIPMENT DESCRIPTIONITEM

EXHAUST VENTILATION ELECTRICAL REQUIREMENTS

VOLTAGE PHS AMP HP AFF REMARKS

EQUIPMENT DESCRIPTIONITEM

EXHAUST VENTILATION MECHANICAL REQUIREMENTS

EXHAUST SUPPLY

CFM REQ.

SIZE BTU REMARKS
WEIGHT

(LBS)
GAS

EXHAUST VENTILATION WORK BY OTHERS
MAKE-UP AIR BALANCE

REQUIRED BY BUILDING HVAC
RESOURCES (CFM) EXHAUST FANEQUIPMENTITEM

ROOF OPENING BY G.C.

SUPPLY FAN

EXHAUST VENTILATION RESPONSIBILITIES BY

ADD DISH MACHINE FAN, DUCTWORK, AND VENT COWLS PER PREVIOUSLY ISSUED
SPECIFICATIONS
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	WESTCHESTER INTERMEDIATE SCHOOL ADDITIONS
	AND RENOVATIONS

	ADDENDUM

	Roofing Survey Report - WIS - 22.9506.1.1
	AD03 Revised (2)
	AD03 Revised
	AD03_word
	1. Specification Section 08 11 13
	A. Revise Paragraph 2.8.D.1 to read as follows:
	“1. Factory assemble lites in doors using 3/8” inch safety glass on one surface and 1/4 inch safety glass on the opposite surface separated by a 1/2 inch air space.  Fabricate to be individually removable.”

	B. Delete Paragraph 2.8.C.7 in its entirety.
	C. Change Paragraph Header 2.8 to read:
	“Sound Isolating Doors – Practice Rooms ONLY”

	2. Specification Section 09 22 13
	A. Replace Specification Section 09 22 13, Metal Framing and Furring, with Specification Section 09 22 13, included in this Addendum.
	3. Specification Section 09 51 00
	A. Revise Paragraph 2.3.A and 2.3.A.1 to read as follows:
	“A. ACT3 - Ceiling Panels:
	Basis of Design Product:  Geometric Diffusers, as manufactured by Kinetics Noise Control, Inc.; thermo-molded plastic, 0.125 inches thick with lemon-peel finish; Class A in accordance with ASTM E84; for installation in T-bar ceiling grid system, offse...
	1. Size:  2 feet x 2 feet x 6.75 inches.”

	4. Specification Section 09 65 13 
	A. Add the following to Paragraph 2.2.B.1:
	“1. Wear Layer Thickness:  20 mils with Quantum Guard Elite and 32 mils is acceptable for Classrooms.  32 mils and 40 mils is acceptable in the Corridors.”

	B. Add the following to Paragraph 2.3.B:
	“…Provide coils in 120’ lengths.”

	5. Specification Section 09 66 23
	A. Delete Paragraph 2.1.C in its entirety.
	B. Revise Paragraph 2.1.D to read as follows:
	“D. Surface Aggregate:  See “Finish Legend” on Drawings for colors and patterns.”

	6. Specification Section 09 67 22
	A. Delete “General Polymers” from Paragraph 2.1.A.1.
	B. Revise Paragraph 2.2.A.8 to read as follows:
	“Aggregate: Color to match Sherwin Williams Velvet Feather for RF2 and Sherwin
	Williams Milky Way for RF1.”
	C. Delete Paragraph 3.3.D in its entirety.
	D. Terroxy Resin Systems (Terrazzo & Marble Supply) is hereby approved to bid Mosaic Vinyl Flakes for this project. All requirements of the Drawings and Specifications shall be met, including the color selections.
	7. Specification Section 09 67 23
	A. Revise Paragraph 2.2.7 to read as follows:
	“Aggregate:  Color to match Sherwin Williams Fuzzy Wool for RF3.”

	B. Terroxy Resin Systems (Terrazzo & Marble Supply) is hereby approved to bid Quartz Aggregate for this project. All requirements of the Drawings and Specifications shall be met, including the color selections.
	8. Specification Section 09 84 00 
	A. Add Paragraph 2.2.B to read as follows:
	“B. Acoustic Diffusive Wall Panels in Band C-105, Choir D-117, and Orchestra D-124.
	1. Basis of Design Product:  Geometric Sound Wall Diffusers manufactured by Kinetics Noise Control, Inc., or approved equal.
	2. Type:  Radius Diffusers.”

	9. Specification Section 10 11 00
	A. Replace Specification Section 10 11 00, Marker Boards and Corkboards, with Specification Section 10 11 00, included in this Addendum.
	10. Specification Section 10 14 00
	A. Revised Paragraph 2.1.A.2 to read as follows:
	“Material:  .080” thick subsurface painted matte acrylic panel with surface applied
	paint.  Color:  As selected by the Architect from manufacturer’s standard
	colors.”

	11. Specification Section 10 51 14
	A. Revise Paragraph 2.3.D.2 to read as follows:
	“2. Integral Locks:  Provide No. 1630 combination lock as manufactured by Master Lock Company, Milwaukee, Wisconsin, or approved equal, on all Athletic Lockers.”

	12. Specification Section 12 32 18
	A. Revise Paragraph 2.2.A.2.c to read as follows:
	“c. Instrument Storage Cabinets 27 inches or more wide:  One-piece high-molecular blow-molded polyethylene with 1 1/2 inch thick radius front edge.  Color – sand; mount to cabinet walls with steel clip supports; provide tubular steel support at front ...

	13. Specification Section 12 35 53
	A. Replace Specification Section 12 35 53, Science Laboratory Casework and Equipment, with Specification Section 12 35 53, included in this Addendum.
	14. Specification Section 23 09 23
	A. Replace Specification Section 23 09 23, Temperature Controls, with Specification Section 23 09 23, included in this Addendum.
	1. Sheets C-1.2, C-1.3, C-2.0, C-2.1, C-3.0, C-3.1, C-3.2, C-3.3, C-4.0, C-4.1, C-4.2, C-4.3, C-4.4, C-5.0, C-5.1
	A. Refer to fifteen(15) revised full size drawings, included in this Addendum, for revisions.
	1. Sheet S001 
	A. Refer to revised full size drawing, included in this Addendum, for revisions.
	2. Sheets S104, S109 
	A. Refer to two (2) revised full size drawings, included in this Addendum, for revisions.
	3. Sheets S200, S203, S204, S208
	A. Refer to four (4) revised full size drawings, included in this Addendum, for revisions.
	4. Sheets S403, S411
	A. Refer to two (2) revised full size drawings, included in this Addendum, for revisions.
	5. Sheet AD-105
	A. Refer to revised full size drawing, included in this Addendum, for revisions.
	6. Sheets A-101, A-104, A-105 
	A. Refer to three (3) revised full size drawings, included in this Addendum, for revisions.
	7. Sheets A-103, A-104, A-105, A-106, A-107, A-108
	A. Add Plan Note #51 to read as follows:
	“All exposed gypsum board walls, bulkheads, and ceilings to be skim coated, sanded, and primed prior to final painting.”

	B. Add Note #51 to the following Corridors: D-109, E-100, E-104, E-115, F-115, F-124, G-117,
	G-126, H-100, H-114, H-115, H-129, J-118 and J-124.
	8. Sheets A-202, A-203
	A. Refer to two (2) revised full size drawings, included in this Addendum, for revisions.
	9. Sheet A-210 
	A. Refer to revised full size drawing, included in this Addendum, for revisions.
	10. Sheet A-303
	A. Provide one (1) Date Stone on Elevation #17 at Unit L Canopy.  Exact location to be determined in Shop Drawings.
	11. Sheets A-411, A-420, A-421, A-422
	A. Refer to four (4) revised full size drawings, included in this Addendum, for revisions.
	12. Sheets A-501, A-502
	A. Refer to two (2) revised full size drawings, included in this Addendum, for revisions.
	13. Sheets A-601, A-603, A-604 
	A. Refer to three (3) revised full size drawings, included in this Addendum, for revisions.
	14. Sheets A-701, A-702, A-703, A-704, A-705, A-706, A-707, A-708, A-709, A-710, A-730
	A. Refer to eleven (11) revised full size drawings, included in this Addendum, for revisions.
	15. Sheets A-801, A-802, A-803, A-804, A-805, A-806, A-807, A-808, A-809, A-810, A-820, A-830, A-840
	A. Refer to thirteen (13) revised full size drawings, included in this Addendum, for revisions.
	16. Sheets K-101, K-500, K-501, K-601, K-602
	A. Refer to five (5) revised full size drawings, included in this Addendum, for revisions.
	17. Sheet FP-401
	A. Refer to revised full size drawing, included in this Addendum, for revisions.
	18. Sheets PD101, PD103
	A. Refer to two (2) revised full size drawings, included in this Addendum, for revisions.
	19. Sheets P-101, P-104, P-105, P-106, P-107, P-109, P-110
	A. Refer to seven (7) revised full size drawings, included in this Addendum, for revisions.
	20. Sheets P-201, P-204, P-205, P-210
	A. Refer to four (4) revised full size drawings, included in this Addendum, for revisions.
	21. Sheet P-301
	A. Refer to revised full size drawing, included in this Addendum, for revisions.
	22. Sheet P-401
	A. Refer to revised full size drawing, included in this Addendum, for revisions.
	23. Sheet MV102
	A. Refer to revised full size drawing, included in this Addendum, for revisions.
	24. Sheets MP104, MP106, MP108, MP109, MP110
	A. Refer to five (5) revised full size drawings, included in this Addendum, for revisions.
	25. Sheet M-203
	A. Refer to revised full size drawing, included in this Addendum, for revisions.
	26. Sheets M-302, M-303, M-304
	A. Refer to three (3) revised full size drawings, included in this Addendum, for revisions.
	27. Sheets M-501, M-502
	A. Refer to two (2) revised full size drawings, included in this Addendum, for revisions.
	28. Sheets EL101, EL103, EL104, EL105, EL106, EL107, EL108
	A. Refer to seven (7) revised full size drawings, included in this Addendum, for revisions.
	29. Sheets EP101, EP102, EP103, EP104, EP105, EP106, EP107, EP108, EP109, EP110
	A. Refer to ten (10) revised full size drawings, included in this Addendum, for revisions.
	30. Sheets EP202, EP204, EP207
	A. Refer to three (3) revised full size drawings, included in this Addendum, for revisions.
	31. Sheet EP301
	A. Refer to revised full size drawing, included in this Addendum, for revisions.
	32. Sheet E-401
	A. Refer to revised full size drawing, included in this Addendum, for revisions.
	33. Sheet E-502
	A. Refer to revised full size drawing, included in this Addendum, for revisions.
	34. Sheets E-601, E-602, E-603, E-604, E-605, E-606, E-607
	A. Refer to seven (7) revised full size drawings, included in this Addendum, for revisions.
	35. Sheet E-608
	A. Add Sheet E-608 to the Volume 3 drawing set, included in this Addendum.
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