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A. Revise paragraph 3.02.A.3 to read “All galvanized hanger wires to be 9-gauge wire 

spaced 4’-0” O.C. maximum.  Do not use power actuated anchors through metal deck 

for wire supports”  

2.11 SECTION 09 51 13 ACOUSTICAL CEILING TILES  

A. Revise 2.03 A. 1. To read “Design is based on Armstrong “Cortega” acoustical ceiling 

tile.  

2.12 SECTION 09 65 19 RESILIENT TILE FLOORING  

A. Revise paragraph 2.04 D to read “Waterproof, must meet 99.9% relative humidity, 

stabilized type as manufactured by resilient material manufacturer.  

2.13 SECTION 09 77 30 ACOUSTICAL DECK-MOUNTED PANELS  

A. Revise 2.02.A.3. “Color: Manufacture’s white, painted to match the deck.”  

2.14 SECTION 10 26 13 CORNER GUARDS  

A. Revise section to read Corner Guards and Wall Covering  

B. Add paragraph 2.01D  

1. Wall Covering (WC 1 and WC2)  

a. Size: 4’ x 10’ typical  

b. Material: High impact rigid sheet nominal thickness .040”  

c. Texture: Sued texture  

d. Color match trims as needed for joints / transitions  

e. Color: to be selected by architect from the manufacturer’s full range of colors  

2.15 SECTION 10 44 00 TOILET, BATH, AND LAUNDRY ACCESSORIES  

A. Revise 4.01 A.8 TA-8 Feminine Napkin Disposal (4th, 5th, Special Education and Staff 

Restrooms only)  

2.16 SECTION 11 52 13 PROJECTION SCREENS  

A. 2.02 Remove 3.b Library A103: Viewing Size 78” high x 139” wide.  

2.17 Section 11 66 23 GYMNASIUM EQUIPMENT 

A. Remove 2.02.C.5 in its entirety. 

2.18 SECTION 12 21 13 HORIZONTAL LOUVER BLINDS  

A. Add 3.02 E. Coordinate glass stops to allow “inset” mounting of blinds where shown.   

2.19 SECTION 12 32 16 MANUFACTURED PLASTIC-LAMINATED-CLAD CASEWORK  

A. Revise 2.06 A.4 to read “ Sub-base assemblies shall be fabricated from 2” x 4” 

dimensional lumber.  No plywood.  

2.20 SECTION 27 05 43 UNDERGROUND DUCTS AND RACEWAYS FOR COMMUNICATIONS 

SYSTEMS 

A. Revise paragraph 3.03.B.1 to read the minimum size of hand-holes to be 4’-0” X 4’-0” 

X 3’-0”  

2.21 SECTION 27 13 00 COMMUNICATIONS BACKBONE CABLING 

A. Add sub-paragraph 1.03.B.f to read as: 
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“f. Shop drawing submittal must include port numbering/labeling scheme. Must be owner 

approved prior to any cabling being installed. “ 

B. Remove sub-paragraph 2.03.A. Fiber optic terminations are to be completed in splicing 

cassette. Only Fusion splicing is acceptable.   

C. Removed all mentions of Cat3 Copper cabling and multi-mode fiber optic cabling 

2.22 SECTION 27 15 00 COMMUNICATIONS HORIZONTAL CABLING 

A. Reissue section in its entirety 

2.23 SECTION 27 41 00 INTERCOMMUNICATION SYSTEM 

A. Remove sub-paragraph 2.01.B Atlas/Soundolier – Speakers and Attenuators 

B. Revise paragraph 2.02.A “shall be mounted in a 19” equipment rack with casters” to 

read as, “shall be mounted in a standard equipment rack in MDF” 

C. Revise paragraph 2.04.A model number “DN-300Z” to read as, “DN-500 CB” 

D. Revise paragraph 2.07.A.2 to include, “Classroom speakers must be enabled to 

provide ‘Talk Back’” 

E. Rewrite paragraph 2.07.B in its entirety to read as: 

“B. Wall mounted volume control: Soundolier AT-1O-PA or Quam QC-10P qual 

recessed autotransformer volume control. Volume control shall have public address 

(PA) emergency override of volume control. Volume controls are to be installed in all 

offices, and teacher workrooms.” 

F. Rewrite paragraph 2.07.C in its entirety to read as: 

“C. All Exterior Speakers are to be Recessed Vandal proof Wall Speaker Quam 

H16/SVPS Flush Mount horn with multitap line matching transformer. Provide each 

unit with Quam Stainless Steel recessed backbox / Stainless Steel screws. Tap at 2.0 

watts” 

G. Add sub-paragraph 2.08.B to read as, “Admin consoles shall be Telecor E300 and are 

to be provided at main reception and principals office.” 

H. Revise paragraph 2.09.A to read as, “eSeries Mic MCC-PM-MA (connect to e300 

console) Provide at main reception and Principals Office.” 

I. Revise paragraph 2.11.A, Master Clock System shall be Telecor eMessage Host (eMH) 

J. Rewrite paragraph 2.12.A in its entirety to read as, “Provide UPS Battery backup in 

every IDF/MDF for the communications system to operate a minimum of 20 minutes 

upon loss of power. Acceptable Manufacturers: APC or Tripplite.” 

K. Delete sub-paragraph 3.01.H.6 “Zone 6: SPORTS FIELDS” 

2.24 SECTION 27 41 16 INTEGRATED AUDIO-VIDEO SYSTEM AND EQUIPMENT 

A. Reissue section in its entirety 

2.25 SECTION 27 51 19 SOUND REINFORCEMENT SYSTEM 

A. Delete section in its entirety; all sound reinforcement components included in 27 41 16 

2.26 SECTION 28 10 00 ACCESS CONTROL SYSTEM 

A. Revise paragraph 2.02.B, card reader Model Number to HID Signo 20 or Signo 40 
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B. Revise paragraph 2.02.C “(By Division 08)” to read as, “(By Division 28)” 

2.27 SECTION 28 20 00 VIDEO SURVEILLANCE SYSTEM 

A. Reissue section in its entirety 

2.28 SECTION 28 31 00 INTRUSION DETECTION SYSTEM 

A. Reissue section in its entirety 

2.29 Section 31 32 13.26 LIME-FLY ASH OR FLY ASH STABILIZATION 

A. Add this section in its entirety. 

DRAWINGS 

2.30 SHEET G1.1 TITLE SHEET 

A. Replace rendering with updated image 

2.31 SHEET G1.2 MASTER KEYNOTE LIST 

A. Reissue sheet in its entirety 

2.32 SHEET G1.4 LIFE SAFETY PLAN 

A. Shift door in 100N IDF down 1ft 

2.33 SHEET AS1.4 CANOPY PLANS AND DETAILS 

A. View 5 Canopy Plan – add light fixtures above all three entrances 

2.34 SHEET C6.0 UTILITY PLAN 

A. Reflected the revised underground electrical line routing received from MEP 

B. Revised sanitary line to not be outside of transformer location near mechanical yard 

C. Revised water line layout based on sanitary line adjustments at mechanical yard 

D. Added two additional inlets per request of owner near playground areas 

2.35 SHEET C7.0 GRADING PLAN 

A. Added TR/TG elevations at proposed storm inlets and revised sanitary manhole 

locations 

2.36 SHEET S4.1 DRILLED PIER & PLINTH SCHEDULE & DETAILS  

A. Reissue sheet in its entirety.  

2.37 SHEET S4.5 TYPICAL SITE FOUNDATION DETAILS  

A. Reissue sheet in its entirety.  

2.38 SHEET A1.1 COMPOSITE PLAN 

A. Shift door in 100N IDF down 1ft 

2.39 SHEET A1.1A FLOOR PLAN AREA A 

A. Shift door in 100N IDF down 1ft 

B. Add south-facing interior elevation to existing marker A5.3/16 in Room 100W 

2.40 SHEET A1.4 ROOF PLAN 

A. Reissue sheet in its entirety 

2.41 SHEET A1.5 ROOF DETAILS 

A. Reissue sheet in its entirety 

2.42 SHEET A4.1 DOOR SCHEDULE 

A. Update Door type of 118-1 through 118-4 to read as: A9 
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B. Update Door type of 118-5 and 118-6 to read as: A8 

2.43 SHEET A5.5 INTERIOR ELEVATIONS 

A. View 4 Elevation 

1. Shift display cases up 1ft from the ground for a total of 3ft from the finish floor 

2.44 SHEET A5.7 INTERIOR ELEVATIONS 

A. Reissue sheet in its entirety 

2.45 SHEET A5.9 CASEWORK SECTIONS 

A. Keynote Legend 

1. Remove keynotes: 0920.26, 1230.19, 1230.50, 1230.61, 1230.62, 1230.63, 

1230.64, 1230.66, and 1230.72 

2. Add keynotes: 1010.59, 1010.60, and 1010.61 

B. View 6 CSK “U300” – Reissue view in its entirety 

C. View 7 CSK “U301” – Reissue view in its entirety 

D. View 8 CSK “T700” Mail @ Wall – revise keynote 0640.71 to read as 1230.67 

E. View 9 CSK Mailbox Detail – revise keynote 1230.68 to point to correct item 

F. View 10 MISC Display Case Glass 1-Side – Reissue view in its entirety 

G. View 11 MISC TLT counter-sink @ GYP – Remove view in its entirety 

2.46 SHEET A6.1A REFLECTED CEILING PLAN AREA A 

A. Reissue sheet in its entirety 

2.47 SHEET A6.1B REFLECTED CEILING PLAN AREA B 

A. Add light fixtures above entrances into 117 Cafe 

B. Revise both projection screen keynotes in 117 CAFE “Ceiling-Mounted Projection 

Screen” to read as “Recessed Projection Screen” 

2.48 SHEET A7.1 COMPOSITE FINISH PLAN 

A. Finish Legend 

1. P-PAINT – add P8 PAINT (GYM CEILING), SHERWIN WILLIAMS, COLOR: FELTED 

WOOL SW9171 

2. RF – RESILIENT FLOORING – Revise RF7 Brand “Tarkeet” to read as “Tarkett” 

3. SF – SPORTS FLOORING – Revise “COLOR: MANDARIN 3278” to read as, 

“COLOR: GOLDEN MAPLE 26528002” 

4. T – TILE  

a. Revise T7 (Field) “COLOR: CHALKBOARD 0180” to read as, “DESERT GRAY 

X114” 

b. Revise T9 (Gray Accent) “COLOR: DESERT GRAY X114” to read as, “COLOR: 

CHALKBOARD 0180”  

5. WC – WALL COVERING 

a. Add WC2 in its entirety 

B. Composite Finish Plan 

1. Shift door in 100N IDF down 1ft 
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2. 100K ISS – replace RF1 flooring with CPT1 

2.49 SHEET A7.1A FINISH PLAN AREA A 

A. Finish Legend 

1. P-PAINT – add P8 PAINT (GYM CEILING), SHERWIN WILLIAMS, COLOR: FELTED 

WOOL SW9171 

2. RF – RESILIENT FLOORING – Revise RF7 Brand “Tarkeet” to read as “Tarkett” 

3. SF – SPORTS FLOORING – Revise “COLOR: MANDARIN 3278” to read as, 

“COLOR: GOLDEN MAPLE 26528002” 

4. T – TILE  

a. Revise T7 (Field) “COLOR: CHALKBOARD 0180” to read as, “DESERT GRAY 

X114” 

b. Revise T9 (Gray Accent) “COLOR: DESERT GRAY X114” to read as, “COLOR: 

CHALKBOARD 0180”  

5. WC – WALL COVERING 

a. Add WC2 in its entirety 

B. Finish Plan Area A 

1. Shift door in 100N IDF down 1ft 

2. 100K ISS – replace RF1 flooring with CPT1 

3. Room Tag 108 Gym – revise ceiling finish “P1” to read as, “P8” 

4. Room Tag 301 LIP Classroom – revise wall finish “P1” to read as, “WC2” 

2.50 SHEET 7.1B FINISH PLAN AREA B 

A. Finish Legend 

1. P-PAINT – add P8 PAINT (GYM CEILING), SHERWIN WILLIAMS, COLOR: FELTED 

WOOL SW9171 

2. RF – RESILIENT FLOORING – Revise RF7 Brand “Tarkeet” to read as “Tarkett” 

3. SF – SPORTS FLOORING – Revise “COLOR: MANDARIN 3278” to read as, 

“COLOR: GOLDEN MAPLE 26528002” 

4. T – TILE  

a. Revise T7 (Field) “COLOR: CHALKBOARD 0180” to read as, “DESERT GRAY 

X114” 

b. Revise T9 (Gray Accent) “COLOR: DESERT GRAY X114” to read as, “COLOR: 

CHALKBOARD 0180”  

5. WC – WALL COVERING 

a. Add WC2 in its entirety 

2.51 SHEET 7.1C FINISH PLAN AREA C 

A. Finish Legend 

1. P-PAINT – add P8 PAINT (GYM CEILING), SHERWIN WILLIAMS, COLOR: FELTED 

WOOL SW9171 

2. RF – RESILIENT FLOORING – Revise RF7 Brand “Tarkeet” to read as “Tarkett” 
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3. SF – SPORTS FLOORING – Revise “COLOR: MANDARIN 3278” to read as, 

“COLOR: GOLDEN MAPLE 26528002” 

4. T – TILE  

a. Revise T7 (Field) “COLOR: CHALKBOARD 0180” to read as, “DESERT GRAY 

X114” 

b. Revise T9 (Gray Accent) “COLOR: DESERT GRAY X114” to read as, “COLOR: 

CHALKBOARD 0180”  

5. WC – WALL COVERING 

a. Add WC2 in its entirety 

2.52 SHEET 7.1D FINISH PLAN AREA D 

A. Finish Legend 

1. P-PAINT – add P8 PAINT (GYM CEILING), SHERWIN WILLIAMS, COLOR: FELTED 

WOOL SW9171 

2. RF – RESILIENT FLOORING – Revise RF7 Brand “Tarkeet” to read as “Tarkett” 

3. SF – SPORTS FLOORING – Revise “COLOR: MANDARIN 3278” to read as, 

“COLOR: GOLDEN MAPLE 26528002” 

4. T – TILE  

a. Revise T7 (Field) “COLOR: CHALKBOARD 0180” to read as, “DESERT GRAY 

X114” 

b. Revise T9 (Gray Accent) “COLOR: DESERT GRAY X114” to read as, “COLOR: 

CHALKBOARD 0180”  

5. WC – WALL COVERING 

a. Add WC2 in its entirety 

B. Finish Plan Area D 

1. Room Tag 305 LIP Classroom – revise wall finish “P1” to read as, “WC2” 

2. Room Tag 315 SPEC ED Classroom – revise wall finish “P1” to read as, “WC2”, 

and remove ceiling finish “WC1” 

3. Room Tag 317 SPEC ED Classroom – revise wall finish “P1” to read as, “WC2” 

2.53 SHEET A7.1E FINISH PLAN AREA E 

A. Finish Legend 

1. P-PAINT – add P8 PAINT (GYM CEILING), SHERWIN WILLIAMS, COLOR: FELTED 

WOOL SW9171 

2. RF – RESILIENT FLOORING – Revise RF7 Brand “Tarkeet” to read as “Tarkett” 

3. SF – SPORTS FLOORING – Revise “COLOR: MANDARIN 3278” to read as, 

“COLOR: GOLDEN MAPLE 26528002” 

4. T – TILE  

a. Revise T7 (Field) “COLOR: CHALKBOARD 0180” to read as, “DESERT GRAY 

X114” 



A D D E N D U M  N O. 2 
OCTOBER 03, 2024 
 

NEW CANEY INDEPENDENT SCHOOL DISTRICT  
NEW CANEY ELEMENTARY SCHOOL 

NEW CANEY, TEXAS 

BRW Project No.: 223117.00 
 

Page 8 of 10 

 

b. Revise T9 (Gray Accent) “COLOR: DESERT GRAY X114” to read as, “COLOR: 

CHALKBOARD 0180”  

5. WC – WALL COVERING 

a. Add WC2 in its entirety 

2.54 SHEET M2.1A MECHANICAL PLAN AREA A 

A. Clarification: shifted AC-1 to be centered above the IDF room door. 

2.55 SHEET P2.1B PLUMBING PLAN AREA B 

A. Added keynote P8.7 to room 302A 

2.56 SHEET P2.1C PLUMBING PLAN AREA C 

A. All Pre-K and Kindergarten classroom sinks with designation tag SK-1 between CORR 

360 and CORR 363 shall be an SK-4 with bubbler as described in the plumbing fixture 

schedule.   

2.57 SHEET P2.1D PLUMBING PLAN AREA D 

A. In SCIENCE CLASSROOM 230 plan north SK-8 designation tag shall switch with plan 

south SK-1 for ADA sink location.   

B. In SCIENCE CLASSROOM 243 plan north SK-8 designation tag shall switch with plan 

south SK-1 for ADA sink location.   

C. In SCIENCE PREP 228 plan north sink shall have designation tag SK-1 in lieu of SK-8 for 

ADA sink purposes.   

D. In SCIENCE CLASSROOM 235, the sink closest to CORR 264 shall be SK-1 in lieu of SK-

8 for ADA sink purposes. 

2.58 SHEET E0.2 ELECTRICAL GENERAL NOTES 

A. Added general note “J” to the fire alarm general notes to read as: 

“CONTRACTOR SHALL ADD TEST SWITCH AT SWITCH HEIGHT ON WALL FOR 

EACH DUCT SMOKE DETECTOR. TYPICAL OF ALL DUCT SMOKE DETECTORS IN 

MECHANICAL ROOMS.” 

2.59 SHEET E1.1 ELECTRICAL SITE PLAN 

A. Revised service power routing.  

B. Added power for exterior fan receptacles.  

C. Added keyed note E4.16 and associated tags.  

D. Removed keyed note E7.5 and associated tags.  

E. Revised keyed notes E7.2, E7.27, and E7.28 

2.60 SHEET E5.1 ELECTRICAL SCHEDULES 

A. Added lighting contractor schedule 

2.61 SHEET E5.2 ELECTRICAL PANEL SCHEDULES 

A. Added circuit to panel 1LA1-18.  

B. Added circuit to panel 1LA1-20.  

C. Added circuit to panel 1LA1-29.  

D. Added circuit to panel 1LA1-30.  
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E. Added circuit to panel 1LA1-31.  

F. Added circuit to panel 1LA1-33.  

G. Added circuit to panel 1LB1-35.  

H. Added circuit to panel 1LB1-37.  

I. Added circuit to panel 1LB1-39.  

J. Added circuit to panel 1LB1-41.  

K. Added circuit to panel 1LB1-63.  

2.62 SHEET E5.3 ELECTRICAL PANEL SCHEDULES 

A. Added circuit to panel 1LC1-60.  

2.63 SHEET EL2.1A ELECTRICAL LIGHTING AND SPECIAL SYSTEMS PLAN AREA A 

A. Added voice evac mic adjacent to the annunciator panel.  

B. Removed smoke detectors.  

C. Added switches for exterior fan receptacles.  

D. Added keyed note E10.12, and E10.13 and associated tags 

2.64 SHEET EL2.1B ELECTRICAL LIGHTING AND SPECIAL SYSTEMS PLAN AREA B 

A. Removed smoke detectors 

2.65 SHEET EL2.1C ELECTRICAL LIGHTING AND SPECIAL SYSTEMS PLAN AREA C 

A. Removed smoke detectors.  

B. Added smoke detectors. 

2.66 SHEET EL2.1D ELECTRICAL LIGHTING AND SPECIAL SYSTEMS PLAN AREA D 

A. Added voice evac mic adjacent to the annunciator panel.  

B. Removed smoke detectors.  

C. Added smoke detectors.  

D. Added keyed note FA1.2 and associated tags. 

2.67 SHEET EL2.1E ELECTRICAL LIGHTING AND SPECIAL SYSTEMS PLAN AREA E 

A. Removed smoke detectors. 

2.68 SHEET EP2.1B ELECTRICAL POWER PLAN AREA B 

A. Added power for local sounds speakers.  

B. Added keyed note E5.19 and associated tags.  

2.69 SHEET T0.1 TECHNOLOGY SYMBOL LEGEND 

A. Updated wording from Cat6 to Cat6A for Cameras and Access Points.   

B. Added symbol for Sounder Strobe   

C. Revised Audio Video Legend    

D. Edited Communication legend    

E. Added Intercommunication System to responsibility matrix.   

2.70 SHEET T1.1 TECHNOLOGY SITE PLAN 

A. Moved pull boxes closer in to building.  

B. Updated Keynotes  

C. Added general site plan notes.   
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2.71 SHEET T2.1A TECHNOLOGY PLAN AREA A 

A. Reissue sheet in its entirety 

2.72 SHEET T2.1B TECHNOLOGY PLAN AREA B 

A. Reissue sheet in its entirety 

2.73 SHEET T2.1C TECHNOLOGY PLAN AREA C 

A. Reissue sheet in its entirety 

2.74 SHEET T2.1D TECHNOLOGY PLAN AREA D 

A. Reissue sheet in its entirety 

2.75 SHEET T2.1E TECHNOLOGY PLAN AREA E 

A. Reissue sheet in its entirety 

2.76 SHEET T3.1 TECHNOLOGY ENLARGED 

A. Revised view titles.  

B. Rearranged IDF 1 layout.   

2.77 SHEET T6.1 TECHNOLOGY DETAILS 

A. Deleted detail 1 

B. Revised detail 4 

2.78 SHEET T6.3 SECURITY DETAIL 

A. Revised details 5 and 6 

2.79 SHEET T6.4 SECURITY DETAIL 

A. Revised details 1 and 2 
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September 26, 2024 
Project No. 701551002 

Mr. Richard Ressler 
New Caney Independent School District (NCISD) 
22784 US Highway 59, Building E 
Porter, Texas 77365 

Subject: Summary of Building Pad Preparation Recommendations  
Tavola West Elementary School 
Highway 59 and Future Via Corsica Drive 
New Caney, Texas 

Dear Mr. Ressler: 

As you know, Ninyo & Moore performed a geotechnical study for the referenced project and 

presented our findings in our report “Geotechnical Evaluation, Tavola West Elementary School, 

Highway 59 and Future Via Corsica Drive, New Caney, Texas”, dated July 27, 2023. NCISD has 

requested us to summarize our recommendations for preparation of the building pad. Based on 

emails from the design team, we understand that finished grade will be about 2 feet above existing 

grade. 

As stated in our report, there are two conditions that must be addressed in preparing the building 

pad. The existing potential vertical rise (PVR) must be reduced to 1-inch. As such, our report 

recommends the building pad consist of 3½ feet of select fill extending 5 feet beyond the building 

footprint. In addition, existing undocumented fill soils, encountered to up to 2 feet below grade in 

portions of the building footprint, must be remediated. 

We recommend the following pad preparation procedure be followed: 

• About 1½ feet of existing soils should be excavated from the building footprint and extending 

5 feet or more beyond the building footprint; 

• To remediate undocumented fill remaining in the proposed building area, the bottom of the 

excavation be scarified to a depth of 8 inches, and then moisture conditioned and 

recompacted as per our report. 

• 3½ feet of select, engineered fill (as defined our report) should be placed in lifts per our 

report to finished pad elevation. 

  

http://www.ninyoandmoore.com/
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We appreciate the opportunity to be of continuing service to you during this phase of the project. 

Sincerely, 
NINYO & MOORE 
TBPE Firm No. F-9782 

Richard J. Whitt, PE 
Senior Engineer 

 

RJW/JTS/tah  9/26/2024 



_____________________________________________________________________________________________
NCISD ELEMENTARY SCHOOL NO.12 03 30 00 - 1
OCTOBER 2, 2024    |    223117.00 CAST-IN-PLACE CONCRETE

SECTION 03 30 00 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Division 01 General Requirements 

and NCISD Procurement and Contracting Requirements, apply to this Section.

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

materials, mixture design, placement procedures, and finishes, for the following:
1. Footings.
2. Foundation walls.
3. Slabs-on-grade.
4. Suspended slabs.
5. Concrete toppings.
6. Building frame members.
7. Building walls.

B. Related Sections:
1. Section 01 45 23 “Structural Testing and Inspection Services”.
2. Section 03 20 00 "Concrete Forming and Accessories".
3. Section 03 10 00 "Concrete Reinforcing".
4. Section 03 15 13 “Waterstops”.
5. Section 03 05 80 “Under-slab Vapor Barrier – Retarder”.
6. Section 31 63 29 “Drilled Concrete Piers and Shafts”.

1.03 REFERENCES
A. The latest adopted edition of all standards referenced in this section shall apply, unless noted 

otherwise.
1. ACI 301 – Specification for Structural Concrete.
2. ACI 302 – Guide for Concrete Floor Slab Construction.
3. ACI 304 – Guide for Measuring, Mixing, Transporting and Placing Concrete.
4. ACI 305 – Hot Weather Concreting.
5. ACI 306 – Cold Weather Concreting.
6. ACI 308 – Guide to Curing Concrete.
7. ACI 309 – Guide for Consolidating Concrete.
8. ACI 311 – ACI Manual for Concrete Inspection.
9. ACI 318 – Building Code Requirements for Reinforced Concrete.
10. ACI 347 – Guide to Concrete Formwork.
11. ACI 207 – Mass Concrete.
12. ACI 211.1 – Standard Practice for Selecting Proportions for Normal, Heavyweight, and 

Mass Concrete.
13. ACI 211.2 – Standard Practice for Selecting Proportions for Structural Lightweight 

Concrete.
14. ACI 212.3 – Chemical Admixture for Concrete.
15. ACI 212.4 – Guide for the use of High Range Water Reducing Admixtures in Concrete.
16. ACI 214 – Evaluation of Strength Test Results of Concrete.
17. ACI 303 – Guide to Cast in Place Architectural Concrete Practice.
18. Concrete Reinforcing Steel Institute, “Manual of Standard Practice”.
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B. In the case of conflict between the Contract Documents and a referenced standard, the Contract 
Documents shall govern.  In the case of a conflict between the Contract Documents and the 
Building Code, the more stringent shall govern.

1.04 DEFINITIONS
A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 

following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements.

1.05 ACTION SUBMITTALS
A. Product Data:  For each type of product indicated.
B. Design Mixtures:  For each concrete mixture include the following information.  Submit 

alternate design mixtures when characteristics of materials, Project conditions, weather, test 
results, or other circumstances warrant adjustments.
1. Each proposed mix design shall be accompanied by a complete standard deviation analysis 

based on at least 30 consecutive strength tests, or by three laboratory trial mixtures with 
confirmation tests.

2. Proportions of cement, fine, and coarse aggregate, and water.
3. Design strength.
4. Maximum slump.
5. Air Content.
6. Maximum water / cement ratio.
7. Maximum and minimum concrete temperature that is acceptable at time of placement for 

which the manufacturer can guarantee the strength of the concrete.
8. Type cement and aggregates.
9. Type and quantities of all admixtures.
10. Air dry density and splitting tensile strength for lightweight concrete determined in 

accordance with ASTM 330.
11. Type, color, and quantities of integral coloring compounds, where applicable.
12. Indicate amounts of mixing water to be withheld for later addition at Project site.

C. Steel Reinforcement Shop Drawings:  Refer Section 03 20 00.
D. Formwork Shop Drawings:  Refer Section 03 10 00.
E. Provide Mockup 2’-0” x2’-0” for concrete finishes.
F. Construction Joint Layout:  Indicate proposed construction joints required to construct the 

structure.
1. Location of construction joints is subject to approval of the Architect.

1.06 INFORMATIONAL SUBMITTALS
A. Qualification Data:  For Installer and manufacturer.
B. Welding certificates.
C. Material Certificates:  For each of the following, signed by manufacturers:

1. Cementitious materials.
2. Admixtures.
3. Fiber reinforcement.
4. Curing compounds.
5. Floor and slab treatments.
6. Bonding agents.
7. Adhesives.
8. Semi rigid joint filler.
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9. Joint-filler strips.
10. Repair materials.

D. Material Test Reports:  For the following, from a qualified testing agency, indicating 
compliance with requirements:
1. Aggregates.  Include service record data indicating absence of deleterious expansion of 

concrete due to alkali aggregate reactivity.
E. Floor surface flatness and levelness measurements indicating compliance with specified 

tolerances.
F. Field quality-control reports.
G. Minutes of preinstallation conference.

1.07 QUALITY ASSURANCE
A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as 

ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified 
Concrete Flatwork Technician.

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94 requirements for production facilities and 
equipment.
1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities."
C. Testing Agency Qualifications:  See Section 01 45 23.

1. Contractor’s responsibility to testing laboratory.
a. Furnish all labor and materials as required to assist testing agency in obtaining, making 

and handling samples at the jobsite.
b. Advise the Owner’s Testing Laboratory sufficiently in advance of operations to allow 

adequate time for the assignment of testing personnel.
c. Furnish and maintain adequate facilities for proper curing of concrete test specimens 

on the project site in accordance with ASTM C31.
D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 

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

E. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4, 
"Structural Welding Code - Reinforcing Steel."

F. ACI Publications:  Comply with the following unless modified by requirements in the Contract 
Documents:
1. ACI 301, "Specifications for Structural Concrete."
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

G. Mockups:  Cast concrete slab-on-grade and formed-surface panels to demonstrate typical 
joints, surface finish, texture, tolerances, floor treatments, and standard of workmanship.
1. Build panel approximately 200 sq. ft. for slab-on-grade and 100 sq. ft. for formed surface 

in the location indicated or, if not indicated, as directed by Architect.
H. Preinstallation Conference:  Conduct conference at Project site.

1. Before submitting design mixtures, review concrete design mixture and examine 
procedures for ensuring quality of concrete materials.  Require representatives of each 
entity directly concerned with cast-in-place concrete to attend, including the following:
a. Contractor's superintendent.
b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete manufacturer.
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d. Concrete subcontractor.

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

damage.  Avoid damaging coatings, if any, on steel reinforcement.
B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other 

contaminants.

PART 2 - PRODUCTS

2.01 FORM-FACING MATERIALS
A. See Section 03 10 00.

2.02 STEEL REINFORCEMENT 
A. See Section 03 20 00.

2.03 REINFORCEMENT ACCESSORIES
A. See Section 03 20 00.

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

source, throughout Project:
1. Portland Cement:  ASTM C 150, Type I or Type I/II, gray.  Supplement with the following

a. Fly Ash:  ASTM C 618, Class F or C.  Carbon content shall not exceed 3 percent by 
volume.

b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.
B. Normal-Weight Aggregates:  ASTM C 33, coarse aggregate or better, graded.  Provide 

aggregates from a single source with documented service record data of at least 10 years of 
satisfactory service in similar applications and service conditions using similar aggregates and 
cementitious materials.
1. Maximum Coarse-Aggregate Size:  1-1/2 inches, 1 inch, or 3/4 inch nominal as indicated 

on Drawings for specific uses.
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

C. Lightweight Aggregate:  ASTM C 330, 3/4-inch nominal maximum aggregate size.
D. Water:  ASTM C 94 and potable.

2.05 ADMIXTURES
A. Air-Entraining Admixture:  ASTM C 260.
B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 

other admixtures and that contain not more than 0.05 percent water soluble chloride ions.  Do 
not use calcium chloride or admixtures containing calcium chloride.
1. Water-Reducing Admixture:  ASTM C 494, Type A.
2. Retarding Admixture:  ASTM C 494, Type B.
3. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D.
4. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F.
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494, Type G.
6. Plasticizing and Retarding Admixture:  ASTM C 1017, Type II.

C. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing 
admixtures; color stable, free of carbon black, nonfading, and resistant to lime and other alkalis.
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1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
a. ChemMasters.
b. Davis Colors.
c. Dayton Superior Corporation.
d. Hoover Color Corporation.
e. Lambert Corporation.
f. QC Construction Products.
g. Rockwood Pigments NA, Inc.
h. Scofield, L. M. Company.
i. Solomon Colors, Inc.

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

2.06 CONCRETE MIX DESIGNS
A. Selection of Proportions:  Proportions of ingredients for concrete mixes shall be determined by 

a qualified concrete supplier in accordance with the requirements of ACI 301.
B. Required average strength above specified strength: Determination of required average 

strength above specified strength shall be based on the standard deviation record of the 
production facility in accordance with ACI 301.  Calculation of standard deviation of 
compressive strength results shall be made in accordance with ACI 214.  If a suitable record of 
strength tests is not available, proportions shall be selected on the basis of laboratory trial 
batches to produce an average strength greater than the strength f’c by the amount defined in 
ACI 301.

2.07 VAPOR RETARDERS
A. See Section 03 05 80

2.08 FLOOR AND SLAB TREATMENTS
A. Removed

2.09 LIQUID FLOOR TREATMENTS
A. VOC Content:  Liquid floor treatments shall have a VOC content of 200 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
B. Penetrating Liquid Floor Treatment:  Clear, chemically reactive, waterborne solution of 

inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates, 
hardens, and densifies concrete surfaces.
1. Products:  Subject to compliance with requirements.

C. Penetrating Liquid Floor Treatments for Polished Concrete Finish:  Clear, waterborne solution 
of inorganic silicate or siliconate materials and proprietary components; odorless; that 
penetrates, hardens, and is suitable for polished concrete surfaces.
1. Products:  Subject to compliance with requirements, provide one of the following:

a. Advanced Floor Products; Retro-Plate 99.
b. L&M Construction Chemicals, Inc.; FGS Hardener Plus.
c. QuestMark, a division of CentiMark Corporation; DiamondQuest Densifying 

Impregnator Application.

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

or ASTM D 1752, cork or self-expanding cork.
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B. Semi-rigid Joint Filler:  Two-component, semi-rigid, 100 percent solids, epoxy resin with a 
Type A shore durometer hardness of 80 per ASTM D 2240.

C. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 
butadiene.

D. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid 
curing and bonding to damp surfaces, of class suitable for application temperature and of grade 
to suit requirements, and as follows:
1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened 

concrete.
E. Dovetail Anchor Slots:  Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with 

bent tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of concrete 
or debris.

2.11 REPAIR MATERIALS
A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be 

applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor 
elevations.
1. Cement Binder:  ASTM C 150, Portland cement or hydraulic or blended hydraulic cement 

as defined in ASTM C 219.
2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, 

and application.
3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 

by underlayment manufacturer.
4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according to 

ASTM C 109.
B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be 

applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match 
adjacent floor elevations.
1. Cement Binder:  ASTM C 150, Portland cement or hydraulic or blended hydraulic cement 

as defined in ASTM C 219.
2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and 

application.
3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended 

by topping manufacturer.
4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to 

ASTM C 109.

2.12 CONCRETE MIXTURES, GENERAL
A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, according to ACI 301.
1. Use a qualified independent testing agency for preparing and reporting proposed mixture 

designs based on laboratory trial mixtures.
B. Cementitious Materials: Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica 

fume as needed to reduce the total amount of Portland cement, which would otherwise be used, 
as indicated in Structural General Notes.

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by weight of 
cement.

D. Admixtures:  Use admixtures according to manufacturer's written instructions.
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1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as 
required, for placement and workability.

2. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions.

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs 
and parking structure slabs, concrete required to be watertight, and concrete with a water-
cementitious materials ratio below 0.50.

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
E. Color Pigment:  Add color pigment to concrete mixture according to manufacturer's written 

instructions and to result in hardened concrete color consistent with approved mockup.

2.13 NON-SHRINK GROUT
A. Grout shall be prepackaged, non metallic, and non gaseous.  It shall be non-shrink when tested 

in accordance with ASTM-C1107 Grade B or C at a fluid consistency (flow cone) of 20 to 30 
seconds.  Thirty-minute-old grout shall flow through the flow cone after slight agitation, in 
temperatures of 40 degrees to 90 degrees Fahrenheit.  Grout shall be bleed free and attain 7,500 
psi compressive strength in 28 days at fluid consistency.  Certified independent test data 
required.  Approved products include the following:
1. “Euco NS” by Euclid Chemical Company
2. “Masterflow 713” by Master Builders.

2.14 CONCRETE MIXTURES FOR BUILDING ELEMENTS
A. Proportion normal-weight concrete mixture as indicated in Structural General Notes:

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

2.16 CONCRETE MIXING
A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 

ASTM C 94 and ASTM C 1116, and furnish batch ticket information.
1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 

1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 
delivery time to 60 minutes.

PART 3 - EXECUTION

3.01 FORMWORK
A. See Section 03 10 00.

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

is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded.
1. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 
Bridges."

2. Install dovetail anchor slots in concrete structures as indicated.

3.03 REMOVING AND REUSING FORMS
A. See Section 03 10 00.
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3.04 SHORES AND RESHORES
A. See Section 03 10 00.

3.05 VAPOR RETARDERS/BARRIERS
A. See Section 03 05 80.

3.06 STEEL REINFORCEMENT
A. See Section 03 20 00

3.07 JOINTS
A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 

locations indicated or as approved by Architect.
1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 

construction joints unless otherwise indicated.  Do not continue reinforcement through 
sides of strip placements of floors and slabs.

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete.
3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset joints 

in girders a minimum distance of twice the beam width from a beam-girder intersection.
4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and 

girders and at the top of footings or floor slabs.
5. Space vertical joints in walls as indicated.  Locate joints beside piers integral with walls, 

near corners, and in concealed locations where possible.
6. Use a bonding agent at locations where fresh concrete is placed against hardened or 

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

or partially hardened concrete surfaces.
C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 

concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows:
1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing 

each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after 
applying surface finishes.  Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades.  Cut 1/8-inch wide joints into concrete when cutting 
action will not tear, abrade, or otherwise damage surface and before concrete develops 
random contraction cracks.

D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated.
1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 

concrete surface unless otherwise indicated.
2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below 

finished concrete surface where joint sealants are specified or otherwise indicated.
3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is 

required, lace or clip sections together.
E. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate 

or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

3.08 CONCRETE PLACEMENT
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A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections have been performed.

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

C. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301.
1. Do not add water to concrete after adding high-range water-reducing admixtures to 

mixture.
D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 

concrete will be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  
Deposit concrete to avoid segregation.
1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 

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

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

E. Do not permit concrete to drop freely any distance greater than 10’-0” for concrete containing 
a high range water reducing admixture or 5’-0” for other concrete.  Provide chute or tremie to 
place concrete where longer drops are necessary.  Do not place concrete into excavations with 
standing water.  If place of deposit cannot be pumped dry, pour concrete through a tremie with 
its outlet near the bottom of the place of deposit.

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits 
of construction joints, until placement of a panel or section is complete.
1. Consolidate concrete during placement operations so concrete is thoroughly worked 

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

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

G. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures.
1. When average high and low temperature is expected to fall below 40 deg F for three 

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

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

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

H. Hot-Weather Placement:  Comply with ACI 305 and as follows:
1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water 

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

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

3.09 FINISHING FORMED SURFACES
A. See Section 03 10 00.

3.10 FINISHING FLOORS AND SLABS
A. General:  Comply with ACI 302.1R recommendations for screeding, re-straightening, and 

finishing operations for concrete surfaces.  Do not wet concrete surfaces.
B. Scratch Finish (CF-1):  While still plastic, texture concrete surface that has been screeded and 

bull-floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 
1/4 inch in one direction.
1. Apply scratch finish to surfaces indicated and/or to receive concrete floor toppings or to 

receive mortar setting beds for bonded cementitious floor finishes.
C. Float Finish (CF-2):  Consolidate surface with power-driven floats or by hand floating if area 

is small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low 
spots.  Repeat float passes and restraightening until surface is left with a uniform, smooth, 
granular texture.
1. Apply float finish to surfaces indicated and/or to receive trowel finish and to be covered 

with fluid-applied or sheet waterproofing, built-up or membrane roofing, or sand-bed 
terrazzo.

D. Trowel Finish (CF-3):  After applying float finish, apply first troweling and consolidate 
concrete by hand or power-driven trowel.  Continue troweling passes and restraighten until 
surface is free of trowel marks and uniform in texture and appearance.  Grind smooth any 
surface defects that would telegraph through applied coatings or floor coverings.
1. Apply a trowel finish to surfaces indicated and/or exposed to view or to be covered with 

resilient flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or 
another thin-film-finish coating system.

2. Finish and measure surface so gap at any point between concrete surface and an unleveled, 
freestanding, 10-foot- (3.05-m-) long straightedge resting on 2 high spots and placed 
anywhere on the surface does not exceed 1/4 inch (6 mm).

E. Trowel and Fine-Broom Finish (CF-4):  Apply a first trowel finish to surfaces indicated or 
where ceramic or quarry tile is to be installed by either thickset or thin-set method.  While 
concrete is still plastic, slightly scarify surface with a fine broom.
1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

F. Broom Finish (CF-5):  Apply a broom finish to exterior concrete platforms, steps, ramps, and 
elsewhere as indicated.
1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 

fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish 
with Architect before application.

G. Slip-Resistive Finish (CF-6):  Before final floating, apply slip-resistive finish where indicated 
and to concrete stair treads, platforms, and ramps.  Apply according to manufacturer's written 
instructions and as follows:
1. Uniformly spread 25 lb/100 sq. ft. of dampened slip-resistive granules over surface in one 

or two applications.  Tamp aggregate flush with surface, but do not force below surface.
2. After broadcasting and tamping, apply float finish.
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3. After curing, lightly work surface with a steel wire brush or an abrasive stone and water to 
expose slip-resistive granules.

H. Interior slab: Provide a troweled smooth flat matte finish, except at the cooler and freezer. 
Moisture mitigation is required due to over troweling slab to the point that moisture is trapped 
with the concrete. Slab shall be at the contractor’s role risk, responsibility and shall be no cost 
to the owner.

3.11 CONCRETE FLOOR FINISH TOLERANCES
A. Floor Elevation Tolerance Envelope:

1. The acceptable tolerance envelope for absolute elevation of any point on the slab surface, 
with respect to the elevation shown on the Drawings, is as follows:
a. Slab-on-Grade, or Slab-on-Void Construction:  +/- 3/4"
b. Top surfaces of formed slabs measured prior to removal of supporting shores:  +/- 3/4"
c. Top surfaces of all other slabs: +/- 3/4"
d. Slabs specified to slope shall have a tolerance from the specified slope of 3/8" in  10'-

0" at any point, up to 3/4" from theoretical elevation at any point.

3.12 MISCELLANEOUS CONCRETE ITEMS
A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in 

place unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-
place construction.  Provide other miscellaneous concrete filling indicated or required to 
complete the Work.

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still 
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded.

C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as 
shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, 
complying with diagrams or templates from manufacturer furnishing machines and equipment.

D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated items.  
Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel finish concrete 
surfaces.

3.13 CONCRETE PROTECTING AND CURING
A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-
weather protection during curing.

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

C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces.  If forms remain during curing period, moist cure after 
loosening forms.  If removing forms before end of curing period, continue curing for the 
remainder of the curing period.

D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

E. Cure concrete according to ACI 308.1, by one of the following methods:
1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 

following materials:
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a. Water, maximum 2” depth.
b. Continuous water-fog spray.

2. Curing compound to be provided as specified by Architect and shall not interfere with other 
finishes.

3.14 LIQUID FLOOR TREATMENTS
A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor 

treatment according to manufacturers written instructions.
1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and 

complete surface repairs.
2. Do not apply to concrete that is less than 28 days' old.
3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet; and 

repeat brooming or scrubbing.  Rinse with water; remove excess material until surface is 
dry.  Apply a second coat in a similar manner if surface is rough or porous.

B. Polished Concrete Floor Treatment:  Apply polished concrete finish system to cured and 
prepared slabs to match accepted mockup.
1. Machine grind floor surfaces to receive polished finishes level and smooth and to depth 

required to reveal aggregate to match approved mockup.
2. Apply penetrating liquid floor treatment for polished concrete in polishing sequence and 

according to manufacturer's written instructions, allowing recommended drying time 
between successive coats.

3. Continue polishing with progressively finer grit diamond polishing pads to gloss level to 
match approved mockup.

4. Control and dispose of waste products produced by grinding and polishing operations.
5. Neutralize and clean polished floor surfaces.

C. Sealing Coat:  Uniformly apply a continuous sealing coat of curing and sealing compound to 
hardened concrete by power spray or roller according to manufacturer's written instructions.

3.15 JOINT FILLING
A. Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least six month(s).  Do not fill joints until 
construction traffic has permanently ceased.

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joint clean and dry.

C. Install semi-rigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed 
joints.  Overfill joint and trim joint filler flush with top of joint after hardening.

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

and replace concrete that cannot be repaired and patched to Architect's approval.
B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part Portland cement to two 

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

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning.
1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 

1/2 inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of 
cuts perpendicular to concrete surface.  Clean, dampen with water, and brush-coat holes 
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and voids with bonding agent.  Fill and compact with patching mortar before bonding agent 
has dried.  Fill form-tie voids with patching mortar or cone plugs secured in place with 
bonding agent.

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

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

D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and 
verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces 
sloped to drain for trueness of slope and smoothness; use a sloped template.
1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 

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

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

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

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

5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor 
elevations.  Prepare, mix, and apply repair topping and primer according to manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface.

6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, 
by cutting out and replacing with fresh concrete.  Remove defective areas with clean, 
square cuts and expose steel reinforcement with at least a 3/4-inch  clearance all around.  
Dampen concrete surfaces in contact with patching concrete and apply bonding agent.  Mix 
patching concrete of same materials and mixture as original concrete except without coarse 
aggregate.  Place, compact, and finish to blend with adjacent finished concrete.  Cure in 
same manner as adjacent concrete.

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

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

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval.

3.17 FIELD QUALITY CONTROL
A. Testing and Inspecting:  See Section 01 45 23.

1. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.
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2. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents.

3.18 PROTECTION OF LIQUID FLOOR TREATMENTS
A. Protect liquid floor treatment from damage and wear during the remainder of construction 

period.  Use protective methods and materials, including temporary covering, recommended in 
writing by liquid floor treatments installer.

END OF SECTION 03 30 00
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SECTION 03 52 16.19 - LIGHTWEIGHT INSULATING CONCRETE

PART 1 - GENERAL

1.01 DESCRIPTION
A. Drawings and general provisions of the Contract, including Division 01 General Requirements 

and NCISD Procurement and Contracting Requirements, apply to this Section.
B. Refer to Section AB – Instructions to Proposers, Section AS – Subcontractor / Manufacturer   

Prequalification, and Section 01 25 00 – Request for Substitution Procedures. 
C. Scope of Work: 

1. Provide lightweight insulating concrete deck at roof as indicated on the Drawings. 
2. Includes lightweight insulating concrete decks installed on structural steel metal deck and   

cementitious wood fiber decks. 
3. Provide all materials and accessories required for a complete installation. 

D. Related Work: 
1. Section 01 45 23 – Testing and Inspection Services 
2. Section 05 31 00 – Steel Decking 
3. Section 06 10 00 – Rough Carpentry 
4. Section 07 52 19 – Modified Bituminous “Cool Roof” Membrane Roofing 
5. Section 07 72 00 – Roof Accessories 
6. Section 07 72 23 – Roof Hatches and Vents

1.02 SUBMITTALS
A. Review and comply with all provisions of section 01 33 00 – Submittal Procedures. 
B. Product Data:  Submit manufacturer’s literature, product data, certifications and supporting   

information for all products proposed to be furnished, as necessary to demonstrate compliance   
with the specified requirements. 
1. Mix Design:  Indicate materials and proportions of proposed mix. 
2. Manufacturer’s letter of certification of the approved installer. 

C. Shop Drawings: Submit complete shop drawings consisting of design, fabrication and erection 
/ installation of proposed assemblies.  
1. Show profiles, sizes, spacing and locations of assembled components. 
2. Show details of shop fabrications, connections and details. 
3. Show details of field fabrications, connections and details. 
4. Provide calculations demonstrating compliance with wind load and other requirements. 
5. Shop drawings shall be sealed and signed by a Texas registered engineer. 

D. Installation Instructions: Submit manufacturer’s complete installation instructions, including   
fastening, for all products and / or assemblies proposed to be furnished. 
1. Installation details submitted for review shall be specific to the work of this contract and   

accurately depict interface within the assembly(s) indicated on the Drawings.  
2. Generic details that do not depict actual conditions shall not be acceptable. 

E. Maintenance Instructions: Submit manufacturer’s complete maintenance instructions and   
recommendations for all products and / or assemblies proposed to be furnished. 
1. Include recommended cleaning products and instructions for use. 
2. Where applicable, provide recommended maintenance schedules and procedures. 

F. Manufacturer's specifications and other data for all products proposed to be furnished as needed 
to prove compliance with specified requirements. 
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G. Manufacturer’s letter of certification of the approved installer.

1.03 REFERENCES
A. American Society for Testing and Material: 

1. ASTM C150 – Standard Specifications for Portland Cement 
2. ASTM C172 – Standard Practice for Sampling Freshly Mixed Concrete 
3. ASTM C332 – Standard Specification for Lightweight Aggregates for Insulating Concrete,  

Group 1 
4. ASTM C495 – Standard Test Method for Compressive Strength of Lightweight Insulating   

Concrete 
5. ASTM C513 – Standard Test Method for obtaining Specimens of Hardened Lightweight   

Insulating Concrete for Compressive Strength 
6. ASTM C578 – Standard Specifications for Rigid Cellular Polystyrene Thermal Insulation 
7. ASTM C796 – Standard Test Method for Foaming Agents for Use in Producing Cellular   

Concrete Using Preformed Foam 
8. ASTM C869, Standard Specifications for Foaming Agents Used in Making Preformed 

Foam for Cellular Concrete 
9. ASTM C1077 – Standard Practice for Agencies Testing Concrete and Concrete Aggregates   

for Use in Construction and Criteria for Testing Agency Evaluation 
10. ASTM E119 – Standard Test Method for Fire Tests of Building Construction and Materials 
11. ASTM E329 – Standard Specifications for Agencies Engaged in Construction Inspection, 

Testing and Special Inspection 
B. Comply with all applicable recommendations of American National Standard Institute (ANSI) 

A122.1, and any others referred to herein. In any conflict between referenced standards, the   
more stringent requirements shall govern. 
1. ANSI / SPRI FX-1-2006 – Standard Field Test Procedures for Determining the Withdrawal 

Resistance of Roofing Fasteners.

1.04 QUALITY ASSURANCE AND TESTING PROCEDURES
A. Acceptable Applicators: 

1. Applicator must be approved / licensed by the system manufacturer. Approval shall be   
confirmed in writing to the Architect. Written approval by the manufacturer for the   
applicator shall include the project by name. 

2. Applicator must have at least five (5) years of satisfactory experience installing the 
specified system. 

3. Upon request by the Architect, provide a list of at three (3) projects where the applicator 
has installed the specified / proposed lightweight insulating concrete deck. The list shall 
include the name and contact information of the project architect and general contractor. 

B. Testing Laboratory Services: 
1. The Owner will select the Testing Laboratory and pay for the cost of tests to determine the 

dry density and compressive strength of the lightweight insulating concrete deck. Testing 
shall be determined in accordance with ASTM C495. 

C. Quality Assurance: 
1. The system shall conform to the requirements of FM Global and shall be currently listed 

as an approved component in the FM RoofNav Database. 
2. Roof Deck assembly shall conform to F.M. wind uplift Class 90. 
3. The system manufacturer’s product shall be UL classified and listed in the current 

Underwriters Laboratories “Fire Resistance Design Directory”. 
D. Building / Construction Components: 

1. 01 Meet or exceed established standards. 
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2. Meet 30 R-value.

1.05 ROOF SYSTEM COORDINATION
A. Coordinate with roofing manufacturer / contractor as required to assure compatibility of the 

lightweight insulating roof deck with the performance and installation criteria of the specified 
basis of design roofing system. 

B. If a roofing system other than the basis of design system is used on the project, coordinate as 
required to assure compatibility of the lightweight insulating roof deck with the performance 
and installation criteria of the roofing system. 

C. Modify the design performance of the lightweight insulating roof deck as required to meet 
requirements of the roofing system to be installed.

PART 2 - PRODUCTS

2.01 MANUFACTURERS
A. The following manufacturers are acceptable to provide the work of this section, provided their 

proposed systems / products meet or exceed all specified requirements: 
1. Elastizell  
2. Siplast 
3. Vermiculite Products Inc. 
4. Celcore 
5. Merlecrete

2.02 LIGHTWEIGHT CONCRETE
A. Aggregate: 

1. Vermiculite:  Comply with ASTM C332, Group 1. 
2. Mix shall be 1:6 with 125 to 225 psi at 28 days compressive strength; 44 to 60 PCF cast 

density, and 22 to 28 PCF dry density. 
3. Vermiculite aggregate proposed for use shall be certified as being asbestos free. 

B. Cellular: 
1. Foaming agent shall comply with ASTM C869 when tested in accordance with ASTM 

C796. 
2. Cast density of 36 to 44 PCF. 
3. Minimum dry density of 26 PCF. 
4. Minimum 28-day compressive strength of 200 PSI. 

C. Cement:  Portland, conforming to ASTM C150, Type I, I/II or III. 
D. Admixture:  As recommended by system manufacturer. 
E. Reinforcing Fibers: shall be monofilament type and shall not exceed 1.5 PCY 
F. Water:  Free from any materials harmful to concrete or structural steel deck. 
G. Expansion Joint Material:  1" thick fiberglass approved by the manufacturer for use in   

conjunction with and insulating concrete deck. 
H. Metal Deck: Refer to structural drawings and specifications for size, type and section modulus 

of metal deck. 
1. Steel deck perforations for aggregate insulating concrete shall not exceed 1.5% open area. 
2. Steel deck vent perforations for cellular insulating concrete shall not exceed 0.75% open 

area. 
I. Curing Compound: As required by the insulating concrete manufacturer and applied in 

accordance with the manufacturer’s instructions.
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2.03 INSULATION BOARD
A. Rigid, closed cell, un-faced Expanded Polystyrene (EPS) board stock complying with ASTM 

C578. 
B. Thickness: six (6) inches minimum. 
C. Nominal Density: 1.0 PCF, Type I. 
D. Fire Resistance: Flame spread – ASTM E84. Smoke Density – ASTM E84. 
E. Provide a minimum of six (6) 3” diameter bond holes for each 8 SF of board.

2.04 DESIGN OF ROOF DAMAGE
A. The design to drain roof areas, whether to roof drains or gutters, is generally accomplished by 

sloping the underlying steel structure sloping to the drainage vehicle. 
B. In areas of the roof that are shown to be cricketed or similar, provide tapered rigid insulation 

or build up surface of lightweight concrete above the EPS insulation in the patterns shown or 
required to facilitate full drainage of the roof surface. 
1. Area to slope at 1/4" per foot unless noted otherwise.

PART 3 - EXECUTION

3.01 INSPECTION AND PREPARATION
A. Prior to erection of forms, inspect structural deck to ensure all work is complete and suitable 

for this installation to progress. 
B. Prior to placing insulating concrete, inspect corrugated metal forms to ensure that they are 

secured to the structure and free of debris or foreign materials. 
C. Verify that all deficiencies have been corrected prior to commencing installation. 
D. Weather: 

1. Insulating concrete roof decks may be placed when temperatures are 40°F and rising.  
2. If colder temperatures are anticipated, the Applicator shall take suitable precautions for the 

installation of an acceptable deck.  
3. Do not place insulating concrete deck during precipitation or when there is a likely 

expectation that precipitation will occur during installation. 
4. Adverse weather precautions, actions and remedies shall be in strict accordance with the 

system manufacturer’s standards and recommendations. 
E. The roofing membrane system application must be coordinated with the insulating concrete 

installation to avoid prolonged exposure of the roof deck.

3.02 INSTALLATION
A. Lightweight concrete shall be mixed in accordance with manufacturer’s standards and 

recommendations. 
B. Fill valleys / voids of structural metal deck with a leveling thickness of lightweight concrete 

fill. 
C. Install EPS rigid insulation board in the fresh bond coat of lightweight concrete fill.  

1. Install insulation board in fresh bond coat layer in such a manner that results in the 
underside of insulation boards making full coverage contact with bond coat layer. 

2. EPS board shall be held back 3(+) inches from the perimeter / edges of the roof deck. Voids 
to be filled with lightweight concrete fill. 

D. The EPS layer shall be placed and allowed to set overnight, undisturbed, prior to installation 
of the lightweight concrete roof deck topping layer.
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E. Where required, place reinforcing mesh with longitudinal wires at right angles to structural 
supports.   
1. Lap 6 inches and tie at intersections, both sides and ends.   
2. Ensure that mesh is in approximate center of the topping fill depth.   

F. Install a minimum of 2” thickness of lightweight concrete fill over EPS board, filling all bond 
holes, perimeter voids and other locations to produce a smooth surface suitable for the 
installation of the specified roofing system. 
1. The surface to receive lightweight concrete fill shall be dry, free of water, dew, frost, ice 

and snow at the time of placement. 
G. Where indicated on the drawings increase depth of lightweight concrete fill as required to form 

crickets, etc. required for positive drainage 
H. Insulating concrete shall be screeded to the proper thickness and slope with a surface free of 

ridges and sharp projections prior to installation of the roofing membrane. 
I. Cure roof deck topping in accordance with the system manufacturer’s standards and 

recommendations.

3.03 FIELD QUALITY CONTROL AND TESTING
A. Check the cast density at point of placement and adjust the mix to obtain required cast density. 

1. End of hose cast density checks shall be taken, at minimum, every thirty (30) minutes at 
the point of placement.  

2. Do not rod specimens.  
3. A set of test specimens shall be considered to be six (6) 3x6 cylinders made from the same 

sampling. 
4. Four (4) specimens from each set shall be tested for compressive strength and two (2) for 

dry density. 
B. Protect samples from damage and temperature extremes and test accordingly at 28 days to 

ASTM C495.  
C. Applicator shall have test equipment available on job site at all times during pouring of 

insulating concrete for testing slump and cast density.  
1. Slump shall not exceed 5 inches. 

D. Pull Test: Conduct pull tests to document / substantiate the lightweight concrete deck meets or 
exceeds the minimum pull-out requirements of the specified roofing system. 
1. Testing shall be done and recorded in accordance with ANSI / SPRI FX-1-2006.

3.04 COORDINATION WITH ROOFING WORK
A. Confirm prior to placement of the lightweight concrete that the specified roof system is 

compatible with the type of insulating concrete to be installed. 
B. Begin roofing when the insulating concrete roof deck has open air cured sufficiently to a point 

where subsequent work can progress without damage to the lightweight insulating concrete 
deck. 
1. This is usually 3 to 5 days after the deck has been placed.  
2. Confirm the Contractor has coordinated with roofing installer as required. 

C. The roof deck should not be left exposed for longer than 5 to 7 days following open-air cure 
period.  

D. Consult the roofing manufacturers for their recommended attachment of the roofing system to 
the insulating concrete roof deck system.

3.05 REPAIRS
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A. Where required to provide surface conditions suitable to receive the specified roof system, 
repairs to smooth the deck surface, correct depressions or fill divots shall be performed in 
accordance with written guidance provided by the systems manufacturer. 

B. Remove and replace any area of the roof deck that fails to comply with the requirements of the 
systems manufacturer, this specification or applicable product approval.

END OF SECTION 03 52 16.19
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SECTION 05 12 00 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Division 01 General Requirements 

and NCISD Procurement and Contracting Requirements, apply to this Section.

1.02 SUMMARY
A. Section Includes: 

1. Structural steel. 
2. Prefabricated building columns. 

B. Related Sections: 
1. Section 01 45 23 "Testing and Inspection Services". 
2. Section 05 31 13 "Steel Floor Decking". 
3. Section 05 31 23 "Steel Roof Decking". 
4. Section 05 50 00 "Metal Fabrications". 
5. Section 05 51 00 "Metal Stairs."

1.03 DEFINITIONS
A. Structural Steel:  Elements of structural-steel frame, as classified by AISC 303, "Code of 

Standard Practice for Steel Buildings and Bridges." 
B. Seismic-Load-Resisting System:  Elements of structural-steel frame designated as "SLRS" or 

along grid lines designated as "SLRS" on Drawings, including columns, beams, and braces and 
their connections. 

C. Heavy Sections:  Rolled and built-up sections as follows: 
1. Shapes included in ASTM A 6 with flanges thicker than 1 1/2 inches. 
2. Welded built-up members with plates thicker than 2 inches. 
3. Column base plates thicker than 2 inches. 

D. Protected Zone:  Structural members or portions of structural members indicated as "Protected 
Zone" on Drawings.  Connections of structural and nonstructural elements to protected zones 
are limited. 

E. Demand Critical Welds:  Those welds, the failure of which would result in significant 
degradation of the strength and stiffness of the Seismic-Load-Resisting System and which are 
indicated as "Demand Critical" or "Seismic Critical" on Drawings.

1.04 REFERENCES
A. Comply with applicable provisions of the following specifications and documents: The latest 

adopted edition of all standards referenced in this section shall apply, unless noted otherwise
1. AISC "Code of Standard Practice for Steel Buildings and Bridges”. 
2. AISC "Specification for Structural Steel Buildings," including the "Commentary" and the 

Supplements thereto, as issued. 
3. AISC "Specification for Architecturally Exposed Structural Steel”. 
4. AISC's "Seismic Provisions for Structural Steel Buildings”. 
5. ASTM A 6 "Specification for General Requirements for Rolled Steel Plates, Shapes, Sheet 

Piling, and Bars for Structural Use”. 
6. AWS D1.1   Structural Welding Code. 
7. Research Council on Structural Connections' (RCSC) "Specification for Structural Joints 

Using ASTM A 325 or A 490 Bolts". 
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8. Research Council on Structural Connections' (RCSC) "Load and Resistance Factor Design 
Specification for Structural Joints Using ASTM A 325 or A 490 Bolts”.  

9. SSPC (Steel Structures Painting Council), Painting Manuals, Volumes 1 and 2. 
10. UL   Fire Resistance Directory.  

B. In the case of conflict between the Contract Documents and a reference standard, the Contract 
Documents shall govern.  In the case of a conflict between the Contract Documents and the 
Building Code, the more stringent shall govern.

1.05 PERFORMANCE REQUIREMENTS
A. Delegated Design: Prepare submittal documents including connection design calculations and 

drawings signed and sealed by registered design professional, licensed in state where project is 
located, employed by the steel fabricator. 

B. Design all structural steel framing connections complying with specified performance: 
1. Load Capacity: Resist loads indicated on drawings or resist full capacity of supported 

framing member if reaction not indicated. Account for connection and member loads and 
eccentricities. 
a. Request additional design criteria when necessary to complete connection design. 

2. Configuration: Design and detail all connections for each member size, steel grade and 
connection type to resist the loads and reactions indicated on the drawings or specified 
herein. Use details consistent with details shown on drawings, supplementing where 
necessary. The details shown on drawings are conceptual and do not indicate the required 
weld sizes or number of bolts unless specifically noted. Use rational engineering design 
and standard practice in detailing, accounting for all loads and eccentricities in both the 
connection and the members. Promptly notify the design professional in charge of any 
location where the connection design criteria is not clearly indicated. The design of all 
connections is subject to the review and acceptance of the design professional in charge. 
Submit structural calculations prepared and sealed by a qualified engineer registered in the 
state where the project is located. Submit calculations for review before preparation of 
detail drawing.

1.06 ACTION SUBMITTALS
A. Product Data:  For each type of product indicated. 
B. Shop Drawings:  Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
2. Include embedment drawings. 
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 

and show size, length, and type of each weld.  Show backing bars that are to be removed 
and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  
Identify pretensioned and slip-critical high-strength bolted connections. 

5. Identify members and connections of the seismic-load-resisting system. 
6. Indicate locations and dimensions of protected zones. 
7. Identify demand critical welds. 
8. For structural-steel connections indicated to comply with design loads, include structural 

analysis data signed and sealed by the qualified professional engineer responsible for their 
preparation.

C. At full penetration welds, Welding Procedure Specifications (WPSs) and Procedure 
Qualification Records (PQRs):  Provide according to AWS D1.1, "Structural Welding Code - 
Steel," for each welded joint whether prequalified or qualified by testing, including the 
following: 
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1. Power source (constant current or constant voltage). 
2. Electrode manufacturer and trade name, for demand critical welds.

1.07 INFORMATIONAL SUBMITTALS
A. Submit the following informational submittals: 

1. Qualification Data:  For qualified installer, fabricator, and testing agency. 
2. Welding certificates. 
3. Mill test reports for structural steel, including chemical and physical properties. 
4. Product Test Reports:  For the following: 

a. Bolts, nuts, and washers including mechanical properties and chemical analysis. 
b. Direct-tension indicators. 
c. Tension-control, high-strength bolt-nut-washer assemblies. 
d. Shear stud connectors. 
e. Shop primers. 

5. Source quality-control reports. 
6. Delegated Design Drawings and Calculations: Signed and sealed by responsible 

Engineer. 
a. Connection calculations.  

1.08 QUALITY ASSURANCE
A. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality 

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

Program and is designated an AISC-Certified Erector, Category CSE. 
C. Shop-Painting Applicators:  Qualified according to AISC's Sophisticated Paint Endorsement 

P1, P2, or P3 as applicable for exposure or SSPC-QP 3, "Standard Procedure for Evaluating 
Qualifications of Shop Painting Applicators." 

D. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 
1. Welders and welding operators performing work on bottom-flange, demand-critical welds 

shall pass the supplemental welder qualification testing, as required by AWS D1.8. FCAW-
S and FCAW-G shall be considered separate processes for welding personnel qualification.

E. Comply with applicable provisions of the following specifications and documents: 
1. AISC 303. 
2. AISC 341 and AISC 341s1. 
3. AISC 360. 
4. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

F. Preinstallation Conference:  Conduct conference at Project site.

1.09 DELIVERY, STORAGE, AND HANDLING
A. Store materials to permit easy access for inspection and identification.  Keep steel members off 

ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel 
members and packaged materials from corrosion and deterioration. 
1. Do not store materials on structure in a manner that might cause distortion, damage, or 

overload to members or supporting structures.  Repair or replace damaged materials or 
structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 
1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes 

repackaging and seals containers. 
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2. Clean and re-lubricate bolts and nuts that become dry or rusty before use. 
3. Comply with manufacturers' written recommendations for cleaning and lubricating ASTM 

F 1852 fasteners and for retesting fasteners after lubrication.

1.10 COORDINATION
A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint 

and coating manufacturers' recommendations to ensure that shop primers and topcoats are 
compatible with one another. 

B. Coordinate installation of anchorage items to be embedded in or attached to other construction 
without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and 
directions for installation.

PART 2 - PRODUCTS

2.01 STRUCTURAL-STEEL MATERIALS
A. Recycled Content of Steel Products:  Provide products with an average recycled content of 

steel products so postconsumer recycled content plus one-half of pre-consumer recycled 
content is not less than the following: 
1. W-Shapes:  60 percent. 
2. Channels, Angles, M, S-Shapes:  60 percent. 
3. Plate and Bar:  25 percent. 
4. Cold-Formed Hollow Structural Sections:  25 percent. 
5. Steel Pipe:  25 percent. 
6. All Other Steel Materials:  25 percent.

B. W-Shapes:  Refer Structural General Notes. 
C. Channels, Angles, M, S-Shapes:  Refer Structural General Notes. 
D. Plate and Bar:  Refer Structural General Notes. 
E. Corrosion-Resisting Structural-Steel Shapes, Plates, and Bars:  ASTM A 588, Grade 50. 
F. Cold-Formed Hollow Structural Sections:  Refer Structural General Notes. 
G. Steel Pipe:  Refer Structural General Notes. 

1. Weight Class:  See Plans. 
2. Finish:  Black except where indicated to be galvanized. 

H. Welding Electrodes:  Comply with AWS requirements.

2.02 BOLTS, CONNECTORS, AND ANCHORS
A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy-hex steel structural 

bolts. 
1. Direct-Tension Indicators:  ASTM F 959, Type 325, compressible-washer type with plain 

finish. 
B. Zinc-Coated High-Strength Bolts, Nuts, and Washers (All bolts located in Crawl Space):  

ASTM A 325, Type 1, heavy-hex steel structural bolts. 
1. Finish:  Hot-dip or mechanically deposited zinc coating. 
2. Direct-Tension Indicators:  ASTM F 959, Type 325, compressible-washer type with 

mechanically deposited zinc coating finish. 
C. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, heavy 

hex or round head assemblies consisting of steel structural bolts with splined ends, heavy-hex 
carbon-steel nuts, and hardened carbon-steel washers. 
1. Finish:  Plain or Mechanically deposited zinc coating, where required. 
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D. Shear Connectors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished 
carbon steel; AWS D1.1, Type B. 

E. Unheaded Anchor Rods:  ASTM F 1554, See Anchor Bolt Schedule on Drawings for Grade. 
1. Configuration:  Straight. 
2. Nuts:  ASTM A 563 heavy-hex carbon steel. 
3. Plate Washers:  ASTM A 36 carbon steel. 
4. Washers:  ASTM F 436, Type 1, hardened carbon steel. 
5. Finish: 

a. General Condition – Plain 
b. Crawl Space - Hot-dip zinc coating, ASTM A 153, Class C. 

F. Clevises and Turnbuckles:  Made from cold-finished carbon steel bars, ASTM A 108, Grade 
1035. 

G. Eye Bolts and Nuts:  Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030. 
H. Sleeve Nuts:  Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018.
I. Structural Slide Bearings:  Low-friction assemblies, of configuration indicated, that provide 

vertical transfer of loads and allow horizontal movement perpendicular to plane of expansion 
joint while resisting movement within plane of expansion joint. 
1. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 
a. Amscot Structural Products Corp. 
b. Fluorocarbon Company Limited. 
c. R.J. Watson Bridge & Structural Engineered Systems. 
d. Seismic Energy Products, L.P. 

2. Mating Surfaces:  PTFE and PTFE or mirror-finished stainless steel. 
3. Coefficient of Friction:  Not more than 0.05. 
4. Design Load:  Not less than 5,000 psi . 
5. Total Movement Capability:  2 inches.

2.03 PRIMER
A. Low-Emitting Materials:  Paints and coatings shall comply with the testing and product 

requirements of the Standard Practice for the Testing of Volatile Organic Emissions from 
Various Sources Using Small-Scale Environmental Chambers." 

B. Primer (General):  Fabricator's standard lead- and chromate-free, non-asphaltic, rust-inhibiting 
primer complying with MPI#79 and compatible with topcoat. 

C. Galvanizing Repair Paint:  SSPC-Paint 20. 
D. Exposed miscellaneous steel such as brick angles to be hot dipped galvanized. 
E. Exposed steel beams and columns to weather to receive High performance paint, coordinate 

shop primer and surface rep.

2.04 GROUT
A. Refer Section 03 30 00.

2.05 FABRICATION
A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate 

according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC 
360. 
1. Camber structural-steel members where indicated. 
2. Fabricate beams with rolling camber up. 
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3. Identify high-strength structural steel according to ASTM A 6 and maintain markings until 
structural steel has been erected. 

4. Mark and match-mark materials for field assembly. 
5. Complete structural-steel assemblies, including welding of units, before starting shop 

priming operations. 
B. Fabricate and assemble structural steel in shop to greatest extent possible.  Fabricate structural 

steel according to AISC specifications referenced in this Section and in final approved Shop 
Drawings. 
1. Properly mark and match-mark materials for field assembly.  Fabricate for delivery 

sequence that will expedite erection and minimize field handling of materials.
2. Where finishing is required, complete assembly, including welding of units, before start of 

finishing operations.  Provide finish surfaces of members exposed in final structure free of 
markings, burrs, and other effects. 

3. Camber structural steel members where indicated.  The camber specified is the camber that 
is measured in the field with the beam on its side so that the beam weight has no effect.  
During shipment and handling, cambered members shall be supported in a way that will 
not result in loss of camber. 

4. Camber tolerance 
a. Beams 50 feet and less; plus or minus 1/2 inch. 
b. Beams greater than 50 feet; plus or minus 1/2 inch, except tolerance can be increased 

1/8 inch for each 10 feet or fraction thereof in excess of 50 feet. 
c. Contact engineer for members outside specified camber tolerance.  Provide engineer 

with a list of beam locations and actual measured camber amounts.  Submit an 
engineered shoring plan, if requested, that will allow the beam to deflect to the 
horizontal position after concrete placement without overloading the framing below. 

5. Complete structural steel assemblies, including welding of units, before starting shop 
priming operations. 

6. Comply with fabrication tolerance limits of AISC's "Code of Standard Practice for Steel 
Buildings and Bridges" for structural steel.

C. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible. 
1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1. 

D. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 
E. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads. 
F. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPCSP3, 

"Power Tool Cleaning." 
G. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear 

connectors.  Use automatic end welding of headed-stud shear connectors according to AWS 
D1.1 and manufacturer's written instructions. 

H. Holes for Other Work:  Provide holes required for securing other work to structural steel 
framing, and for passage of other work through steel framing members, as shown on approved 
shop drawings. 
1. Provide threaded nuts welded to framing, and other specialty items as indicated to receive 

other work. 
2. Cut, drill, or punch holes perpendicular to metal surfaces.  Do not flame cut holes by 

burning.   
I. Base-Plate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel 

surfaces.  Base plates hole sizes for anchor bolts may be oversized to facilitate erection: 
1. Bolts 3/4inch to 7/8 inch diameter:  1/2 inch oversize. 
2. Bolts 1 inch to 1 1/2 inch diameter:  3/4 inch oversize. 
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3. Bolts over 1 3/4 inch diameter:  1 inch oversize. 
J. Base Plate Washers:  Sizes shall be as follows: 

1. 3/4 inch diameter Bolts:  2 inch diameter x 1/4 inch thick 
2. 7/8 inch diameter Bolts:  2 1/2 inch diameter x 5/16 inch thick 
3. 1 inch diameter Bolts:  3 inch diameter x 3/8 inch thick 
4. 1 1/4 inch diameter Bolts:  3 inch diameter x 1/2 inch thick
5. 1 1/2 inch diameter Bolts:  3 1/2 inch diameter x 1/2 inch thick 
6. 1 3/4 inch diameter Bolts:  4 inch diameter x 5/8 inch thick 
7. 2 inch diameter Bolts:  5 inch diameter x 3/4 inch thick 

K. Architecturally Exposed Structural Steel (AESS):  Fabricate with exposed surfaces smooth, 
square, and free of surface blemishes, including pitting, rust and scale seam marks, roller 
marks, rolled trade names, and roughness. 
1. Remove blemishes by filling, grinding, or by welding and grinding, prior to cleaning, 

treating, and shop priming. 
2. Comply with fabrication requirements, including tolerance limits, of AISC’s "Specification 

for Architecturally Exposed Structural Steel" for architecturally exposed structural steel.

2.06 SHOP CONNECTIONS
A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification for 

Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 
1. Joint Type:  Snug tightened, Pretensioned, or Slip critical as required or indicated on 

Drawings. 
B. Weld Connections:  Comply with AWS D1.1 and AWS D1.8, where required, for tolerances, 

appearances, welding procedure specifications, weld quality, and methods used in correcting 
welding work. 
1. Assemble and weld built-up sections by methods that will maintain true alignment of axes 

without exceeding tolerances in AISC 303 for mill material.

2.07 SHOP PRIMING
A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members 
to a depth of 2 inches. 

2. Surfaces to be field welded. 
3. Surfaces to be high-strength bolted with slip-critical connections. 
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing) excluding crawl 

space steel.  Crawl space steel shall be primed regardless of whether it is to receive 
fireproofing. 

5. Galvanized surfaces. 
B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 

spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications and 
standards: 
1. SSPC-SP 2, "Hand Tool Cleaning." 

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's 
written instructions and at rate recommended by SSPC to provide a minimum dry film 
thickness of 1.5 mils.  Use priming methods that result in full coverage of joints, corners, edges, 
and exposed surfaces. 

D. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.  
Change color of second coat to distinguish it from first. 

E. Crawl space steel to be primed to a DFT between 2.5 and 3.5 mils.
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F. Painting:  Prepare steel and apply a one-coat, non-asphaltic primer complying with SSPCPS 
Guide 7.00, "Painting System Guide 7.00:  Guide for Selecting One-Coat Shop Painting 
Systems," to provide a dry film thickness of not less than 1.5 mils.

2.08 GALVANIZING
A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel 

according to ASTM A 123. 
1. Fill vent and drain holes that will be exposed in the finished Work unless they will function 

as weep holes, by plugging with zinc solder and filing off smooth. 
2. Galvanize lintels and shelf angles attached to structural steel frame and located in exterior 

walls.

2.09 SOURCE QUALITY
A. Testing Agency: Refer Section 01 45 23. 

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

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

PART 3 - EXECUTION

3.01 EXAMINATION
A. Verify, with steel Erector present, elevations of concrete and masonry bearing surfaces and 

locations of anchor rods, bearing plates, and other embedments for compliance with 
requirements. 
1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other 

embedments showing dimensions, locations, angles, and elevations. 
B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION
A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 

steel secure, plumb, and in alignment against temporary construction loads and loads equal in 
intensity to design loads.  Remove temporary supports when permanent structural steel, 
connections, and bracing are in place unless otherwise indicated. 
1. Do not remove temporary shoring supporting composite deck construction until cast-

inplace concrete has attained its design compressive strength.

3.03 ERECTION
A. Set structural steel accurately in locations, to elevations indicated, and according to AISC 303 

and AISC 360.
B. Base Bearing and Leveling Plates:  Clean concrete- and masonry-bearing surfaces of bond-

reducing materials, and roughen surfaces prior to setting plates.  Clean bottom surface of plates. 
1. Set plates for structural members on wedges, shims, or setting nuts as required. 
2. Weld plate washers to top of baseplate. 
3. Snug-tighten anchor rods after supported members have been positioned and plumbed.  Do 

not remove wedges or shims but, if protruding, cut off flush with edge of plate before 
packing with grout. 

4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.  
Neatly finish exposed surfaces; protect grout and allow it to cure.  Comply with 
manufacturer's written installation instructions for shrinkage-resistant grouts. 
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C. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for 
Steel Buildings and Bridges." 

D. Align and adjust various members that form part of complete frame or structure before 
permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be 
in permanent contact with members.  Perform necessary adjustments to compensate for 
discrepancies in elevations and alignment. 
1. Level and plumb individual members of structure. 
2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure is completed and in service. 
E. Splice members only where indicated. 
F. Do not use thermal cutting during erection unless approved by Engineer.  Finish thermally cut 

sections within smoothness limits in AWS D1.1. 
G. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must 

be enlarged to admit bolts. 
H. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear 

connectors.  Use automatic end welding of headed-stud shear connectors according to AWS 
D1.1 and manufacturer's written instructions.

3.04 FIELD CONNECTIONS
A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for 

Structural  Joints Using ASTM A 325 Bolts" for type of bolt and type of joint specified. 
1. Joint Type: Snug tightened, Pretensioned, or Slip critical as indicated on Drawings. 

B. Weld Connections:  Comply with AWS D1.1 and AWS D1.8 for tolerances, appearances, 
welding procedure specifications, weld quality, and methods used in correcting welding work. 
1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary 

connections, and removal of paint on surfaces adjacent to field welds. 
2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth. 
3. Assemble and weld built-up sections by methods that will maintain true alignment of axes 

without exceeding tolerances in AISC's "Code of Standard Practice for Steel Buildings and 
Bridges" for mill material.

3.05 FIELD QUALITY CONTROL
A. Testing Agency:  See Section 01 45 23. 
B. Correct deficiencies in Work that test reports and inspections indicate does not comply with 

the Contract Documents.

3.06 REPAIRS AND PROTECTION
A. Galvanized Surfaces:  Clean areas where galvanizing is damaged or missing and repair 

galvanizing to comply with ASTM A 780. 
B. Touchup Painting:  Immediately after erection, clean exposed areas where primer is damaged 

or missing and paint with the same material as used for shop painting to comply with SSPCPA1 
for touching up shop-painted surfaces. 
1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 

cleaning.

END OF SECTION 05 12 00
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SECTION 05 31 23 - STEEL ROOF DECKING

PART 1 - GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Division 01 General Requirements 

and NCISD Procurement and Contracting Requirements, apply to this Section.

1.02 SUMMARY
A. Section Includes: 

1. Roof deck. 
2. Acoustical roof deck. 
3. Non-composite vented roof deck. 

B. Related Requirements: 
1. Section 01 45 23 “Structural Testing and Inspection Services” 
2. Section 05 12 00 "Structural Steel Framing". 
3. Section 05 50 00 "Metal Fabrications".

1.03 REFERENCES
A. Comply with applicable provisions of the following specifications and documents.  The latest 

adopted edition of all standard referenced in this section shall apply, unless noted otherwise. 
1. AWS D1.1 – Structural Welding Code 
2. AWS D1.3 – Structural Welding Code – Sheet Steel 
3. SDI – Design Manual 
4. SSPC – Painting Manual 
5. UL – Fire Resistance Directory 
6. ICBO – Product Evaluation Reports 
7. FM – Roof Assembly Classifications 

B. In the case of conflict between the Contract Documents and a referenced standard, the Contract 
Documents shall govern.  In the case of a conflict between the Contract Documents and the 
Building Code, the more stringent shall govern.

1.04 ACTION SUBMITTALS
A. Product Data:  For each type of deck, accessory, and product indicated. 
B. Shop Drawings: 

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, cut 
deck openings, special jointing, accessories, and attachments to other construction.

1.05 INFORMATIONAL SUBMITTALS
A. Welding certificates. 
B. Product Certificates:  For each type of steel deck. 
C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, indicating that each of the following complies with requirements: 
1. Power-actuated mechanical fasteners. 
2. Acoustical roof deck. 

D. Evaluation Reports:  For steel deck. 
E. Field quality-control reports.
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1.06 QUALITY ASSURANCE
A. Testing Agency Qualifications:  Refer Section 01 45 23. 
B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.3, 

"Structural Welding Code - Sheet Steel." 
C. FM Global Listing:  Provide steel roof deck evaluated by FM Global and listed in its "Approval 

Guide, Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and 

handling. 
B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a 

waterproof covering and ventilate to avoid condensation. 
1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to 

maintain insulation free of moisture.

PART 2 - PRODUCTS

2.01 PERFORMANCE REQUIREMENTS
A. AISI Specifications:  Comply with calculated structural characteristics of steel deck according 

to AISI's "North American Specification for the Design of Cold-Formed Steel Structural 
Members." 

B. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  
Identify products with appropriate markings of applicable testing agency. 
1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 

another qualified testing agency.  
C. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of pre-

consumer recycled content not less than 25 percent. 
D. Low-Emitting Materials:  Paints and coatings shall comply with the testing and product 

requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers."

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

following: 
1. ASC Profiles, Inc.; a Blue Scope Steel company. 
2. Canam United States; Canam Group Inc. 
3. CMC Joist & Deck. 
4. Consolidated Systems, Inc.; Metal Dek Group. 
5. Cordeck. 
6. DACS, Inc. 
7. Epic Metals Corporation. 
8. Marlyn Steel Decks, Inc. 
9. New Millennium Building Systems, LLC. 
10. Nucor Corp.; Vulcraft Group. 
11. Roof Deck, Inc. 
12. Valley Joist; Subsidiary of EBSCO Industries, Inc. 
13. Verco Manufacturing Co. 
14. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation. 
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B. Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with "SDI 
Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the 
following: 
1. Prime-Painted Steel Sheet:  ASTM A 1008, Structural Steel (SS), Grade 40 minimum, shop 

primed with manufacturer's standard baked-on, rust-inhibitive primer. 
a. Color:  Manufacturer's standard. 

2. Galvanized-Steel Sheet:  ASTM A 653, Structural Steel (SS), Grade 40, G60 zinc coating. 
3. Galvanized and Shop-Primed Steel Sheet:  ASTM A 653, Structural Steel (SS), Grade 40, 

G60 zinc coating; cleaned, pretreated, and primed with manufacturer's standard baked-on, 
rust-inhibitive primer. 
a. Color:  Manufacturer's standard. 

4. Deck Profile:  As indicated on plan. 
5. Profile Depth:  As indicated on plan. 
6. Design Uncoated-Steel Thickness:  As indicated in Structural General Notes. 
7. Span Condition:  Triple span or more. 
8. Side Laps:  Overlapped or interlocking seam at Contractor's option.

2.03 ACOUSTICAL ROOF DECK
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
1. ASC Profiles, Inc.; a Blue Scope Steel company. 
2. Canam United States; Canam Group Inc. 
3. CMC Joist & Deck. 
4. Consolidated Systems, Inc.; Metal Dek Group.
5. Cordeck. 
6. DACS, Inc. 
7. Epic Metals Corporation. 
8. Marlyn Steel Decks, Inc. 
9. New Millennium Building Systems, LLC. 
10. Nucor Corp.; Vulcraft Group. 
11. Roof Deck, Inc. 
12. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.

2.04 NON-COMPOSITE VENTED ROOF DECK
A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
1. ASC Profiles, Inc.; a Blue Scope Steel company. 
2. Canam United States; Canam Group Inc. 
3. CMC Joist & Deck. 
4. Consolidated Systems, Inc.; Metal Dek Group. 
5. Marlyn Steel Decks, Inc. 
6. New Millennium Building Systems, LLC. 
7. Nucor Corp.; Vulcraft Group. 
8. Roof Deck, Inc. 
9. Verco Manufacturing Co. 
10. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation. 

B. Non-composite Vented Roof Deck:  Fabricate ribbed- and vented-steel sheet non-composite 
form-deck panels to comply with "SDI Specifications and Commentary for Non-composite 
Steel Form Deck," in SDI Publication No. 31, and with the following: 
1. Galvanized-Steel Sheet:  ASTM A 653, Structural Steel (SS), Grade 40, G60 zinc coating. 
2. Profile Depth:  As indicated in Structural General Notes. 
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3. Design Uncoated-Steel Thickness:  As indicated in Structural General Notes. 
4. Span Condition:  Triple span or more. 
5. Side Laps:  Overlapped or interlocking seam at Contractor's option. 
6. Vent Slot Area:  Manufacturer's standard vent slots providing 1-1/2.

2.05 ACCESSORIES
A. General:  Provide manufacturer's standard accessory materials for deck that comply with 

requirements indicated. 
B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or pneumatically 

driven carbon-steel fasteners; or self-drilling, self-threading screws. 
C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 

screws, No. 10 minimum diameter. 
D. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 
E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 

psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; 
of profile indicated or required for application.

F. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi, of same 
material and finish as deck, and of thickness and profile recommended by SDI Publication No. 
31 for overhang and slab depth unless otherwise indicated. 

G. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, 
finish, and thickness as deck unless otherwise indicated. 

H. Weld Washers:  Uncoated steel sheet, shaped to fit deck rib, 0.0598 inch thick, with factory 
punched hole of 3/8-inch minimum diameter. 

I. Flat Sump Plates:  Single-piece steel sheet, 0.0747 inch thick, of same material and finish as 
deck.  For drains, cut holes in the field. 

J. Recessed Sump Pans:  Single-piece steel sheet, 0.0747 inch thick, of same material and finish 
as deck, with 3-inch- wide flanges and sloped recessed pans of 1-1/2-inch minimum depth.  For 
drains, cut holes in the field. 

K. Galvanizing Repair Paint:  ASTM A 780. 
L. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer.

PART 3 - EXECUTION

3.01 EXAMINATION
A. Examine supporting frame and field conditions for compliance with requirements for 

installation tolerances and other conditions affecting performance. 
B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 INSTALLATION, GENERAL
A. Install deck panels and accessories according to applicable specifications and commentary in 

SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section. 
B. Install temporary shoring before placing deck panels if required to meet deflection limitations. 
C. Locate deck bundles to prevent overloading of supporting members. 
D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 

and bearing on supporting frame before being permanently fastened.  Do not stretch or contract 
side-lap interlocks. 
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E. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 
F. Cut and neatly fit deck panels and accessories around openings and other work projecting 

through or adjacent to deck. 
G. Provide additional reinforcement and closure pieces at openings as required for strength, 

continuity of deck, and support of other work.
H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 

appearance and quality of welds, and methods used for correcting welding work. 
I. Mechanical fasteners may be used in lieu of welding to fasten deck.  Locate mechanical 

fasteners and install according to deck manufacturer's written instructions. 
1. Fasteners shall provide diaphragm shear and uplift resistance equal to or greater than 

welding indicated herein and on Drawings.

3.03 ROOF-DECK INSTALLATION
A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface 

diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches 
long, and as follows: 
1. Weld Diameter:  As indicated on Structural Plans. 
2. Weld Spacing:  As indicated on Structural Plans. 
3. Weld Washers:  Install weld washers at each weld location if deck gauge is lighter than 22 

gauge. 
B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels 

between supports, at intervals shown on Structural Plans: 
1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws. 
2. Fasten with a minimum of 1-1/2-inch- long welds. 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 
inches, with end joints as follows: 
1. End Joints:  Lapped 2 inches minimum or butted at Contractor's option. 

D. Roof Sump Pans and Sump Plates:  Install over openings provided in roof deck and weld or 
mechanically fasten flanges to top of deck.  Space welds or mechanical fasteners not more than 
12 inches apart with at least one weld or fastener at each corner. 
1. Install reinforcing channels or zees in ribs to span between supports and weld or 

mechanically fasten. 
E. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end 

closures, and reinforcing channels according to deck manufacturer's written instructions.  Weld 
or mechanically fasten to substrate to provide a complete deck installation. 
1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated.

3.04 FIELD QUALITY CONTROL
A. Testing Agency:  See Section 01 45 23. 
B. Field welds will be subject to inspection. 
C. Testing agency will report inspection results promptly and in writing to Contractor and 

Architect. 
D. Remove and replace work that does not comply with specified requirements. 
E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of 

corrected work with specified requirements.

3.05 PROTECTION
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A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck 
with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions. 

B. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on both surfaces of 
prime-painted deck immediately after installation, and apply repair paint. 
1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom surfaces of deck 

exposed to view. 
C. Provide final protection and maintain conditions to ensure that steel deck is without damage or 

deterioration at time of Substantial Completion.

END OF SECTION 05 31 23
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SECTION 27 15 00 - COMMUNICATIONS HORIZONTAL CABLING

PART 1 - GENERAL

1.01 SUMMARY

A This section of the horizontal cabling portion of a structured cabling system includes:

1. UTP Copper cabling

2. Termination and patch cables

B Provide all horizontal cabling, terminating hardware, adapters, and cross-connecting
hardware necessary to interconnect all system equipment including equipment located in
communications rooms.

C Related Sections

1. Section 27 02 00 - Basic Materials and Methods for Communications Systems 

2. Section 27 05 26 - Grounding and Bonding for Communications Systems  

3. Section 27 05 28 - Pathways for Communications Systems 

4. Section 27 11 00 - Communications Room Fittings 

1.02 REFERENCES

A The publications listed below form a part of this specification. The publications are referred
to in the text by basic designation only.

B Specific reference in specifications to codes, rules, regulations, standards, manufacturer’s
instructions, or requirements of regulatory agencies shall mean the latest printed edition of
each in effect at the date of contract unless the document is shown dated.

C Conflicts

1. Refer to section 27 02 00.

D Codes and Standards

1. Refer to section 27 02 00.

1.03 SUBMITTALS

A Refer to sections 27 02 00 and 27 13 00.

1.04 QUALITY ASSURANCE

A Refer to section 27 02 00.
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1.05 DELIVERY, STORAGE, AND HANDLING

A Refer to sections 27 02 00 and 27 13 00.

B Storage temperature range: -40°F to 149°F (-40°C to 65°C)

1.06 PROJECT/SITE CONDITIONS

A Refer to section 27 02 00.

1.07 WARRANTY

A Refer to section 27 02 00.

1.08 MAINTENANCE AND SUPPORT

A Refer to section 27 13 00 

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A Labeling

1. Refer to section 27 02 00.

B Firestopping

1. Refer to section 27 02 00.

2.02 ACCEPTABLE COPPER MANUFACTURERS

A UTP Plenum Rated Cable Cat6 /Cat 6A

1. Commscope CS34P - 6 U/UTP Cable, plenum - Color Coded by System

a. Data / IP Phone - Blue - CS34P BLU C6 4/23 U/UTP CPK 1KFT

b. Wireless (AP) - Blue- CS44P  BLU C6A 4/23 U/UTP CPK 1KFT

c. Access Control/Intrusion - Yellow - CS34P YEL C6 4/23 U/UTP CPK 1KFT

d. Video Surveillance(Cameras)- Purple/Violet - CS44P VLT C6A 4/23 U/UTP
CPK 1KFT

e. Intercom - White - CS34P WHT C6 4/23 U/UTP CPK 1KFT

f. Fire Alarm - Red - CS34P RED C6 4/23 U/UTP CPK 1KFT

g. Building Controls/HVAC - Grey - CS34P GRY C6 4/23 U/UTP CPK 1KFT

h. Audio-Video Systems(Projectors/TV/Sound System) - Green - CS34P GRN C6
4/23 U/UTP CPK 1KFT
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2. Owner approved alternate

B Data/Voice Outlet Components Cat6

1. Commscope -UKJ600(Cat6) UKJ10G(Cat6A) - Color Coded by Ssytem

a. Data/IP Phones - Orange -760257280 | UKJ600-OR

b. Wireless(AP) CAT 6A  - Blue - 760257290 | UKJ10G-BL

c. Access Control/Intrusion - Yellow - 760257283 | UKJ600-YL

d. Video Surveillance(Cameras) CAT6A - Purple/Violet - 760241168-UKJ10G-
VL

e. Intercom - White - 760237652 | UKJ600-P.WH

f. Fire Alarm- Red - 760257282 | UKJ600-RD

g. Building Controls/HVAC - Grey -760237658 | UKJ600-GY

h. Audio Video Systems (Projectors/TV/Sound System) - Green -760257284 |
UKJ600-GN

1) ALL CAT6/CAT6A JACKS ARE TO BE TERMINATED USING
COMMSCOPE MODULAR JACK LACING TERMINATION TOOL
KIT.  

i. Or owner approved alternates

2. Owner approved alternate

C Patch Panels (24 or 48 port)

1. Comm

a. 24-Port CPP-UDDM-KJ-1U-24

b. 48-Port CPP-UDDM-KJ-2U-48

1) General Data , Access Point , Video Surveillance  Category cabling is to
be terminated on seperate 48 port patch panels. Each systems Category
cabling is to receive dedicated patch panels  

2) Fire Alarm, BAS, Instrusion detection, Access Control and intercom
sytems Category cabling may be combined to a single patch panel.

c. Or owner approved alternates

2. Owner approved alternate

D Copper Patch Cords Cat6 Pre-assembled



NCISD ELEMENTARY SCHOOL NO.12 27 15 00 - 4
SEPTEMBER 23, 2024   |  
223117.000

COMMUNICATIONS HORIZONTAL CABLING

1. Commscope - Color Coded by Ssytem

a. Data/IP Phones -

1) MDF/IDF - Black - 1' - UC1BBB2-01F001

2) Workstations/Field - Blue - 15' - UC1BBB2-0ZF015

b. Wireless(AP) (Cat 6A)

1) MDF/IDF- Blue- 1' - UC1BBB2-0ZF001 UC1AAA2 | UC1AAA2-0ZF001

2) Workstations/Field- Blue - 15' - UC1BBB2-0ZF015 UC1AAA2 |
UC1AAA2-0ZF015

c. Access Control/Intrusion

1) MDF/IDF - Yellow - 1' - UC1BBB2-09F001

2) Workstations/Field -Yellow - 15' - UC1BBB2-09F015

d. Video Surveillance(Cameras)(CAT 6A)

1) MDF/IDF - Purple/Violet - 1' - UC1BBB2-0LF001.UC1AAA2 |
UC1AAA2-0LF001

2) Workstations/Field -Purple/Violet - 15' - UC1BBB2-0LF015 UC1AAA2 |
UC1AAA2-0LF015(Coordinate length with Div 28 prior to ordering)

e. Intercom

1) MDF/IDF - White- 1' - UC1BBB2-08F001

2) Workstations/Field- White - 15' - UC1BBB2-08F015

f. Fire Alarm

1) MDF/IDF - Red - 1' - UC1BBB2-07F001

2) Workstations/Field- Red - 15' -UC1BBB2-07F015

g. Building Controls/HVAC

1) MDF/IDF - Grey - 1' - UC1BBB2-0CF001

2) Workstations/Field- Grey - 15' -UC1BBB2-0CF015

h. Audio Video Systems (Projectors/TV/Sound System)

1) MDF/IDF - Green - 1' - UC1BBB2-0MF001

2) Workstations/Field- Black - 15' -UC1BBB2-01F015

i. Outdoor Cameras / Access Points (Cat 6A OSP)
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1) CommScope CAT 6, F/UTP, Outdoor Rated Patch Cord - CO11152 |
CO11152-01F015 (Coordinate length with Div 28 prior to ordering)

2) Or owner approved equivalent.

E Biscuit Boxes

1. Commscope

a. 1-Port - SMB-1P-266

b. 2-Port - SMB-2P-266

c. Or owner approved alternate

F Ceiling Connector Assemblies

1. CommScope CCA-Cat6A-Plenum-White

2. Or owner approved equivalent

G Wall and/or Rack Mount 110 Termination Blocks

1. Commscope

2. Leviton

3. Owner approved alternate

H Faceplate for wall-mount telephones

1. Commscope 760100891 | M10LW4SP

2. Owner approved alternate

2.03 ACCESSORIES

A Mount one laminated full-size hard copy in color of an as-built floor plan designating
workstation locations, pathways, and communications room locations. Confirm hard copy
size with Owner.  

B Provide clear plastic lamination serving each communication room.  

C Install the laminated drawings within a protective Plexiglas encasement on the wall of the
servicing communications rooms. To ease accessibility the Plexiglas encasement shall be in
either flip-down format or file folder format.

2.04 HORIZONTAL COPPER CABLING

A Recognized cabling for providing the signal medium from the work area to the
communications room shall include the following:  

1. Category 6 UTP cable
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B Category 6 UTP Cable Requirements

1. 23/24 AWG solid bare copper.

2. Cable jacket shall comply with NEC Article 800 for use as a plenum cable and shall be
UL and c (UL) Listed Type CMP (communications multipurpose plenum).

3. Cable shall terminate on an eight-pin modular jack at each outlet.  All horizontal
cabling shall meet or exceed the ANSI/TIA-568-C.2 Commercial Building
Telecommunications Cabling Standard, Part 2: Balanced Twisted Pair Cabling
Components.

4. Cables shall be marked as UL verified with a minimum of Category 6 rating.

5. The cable shall support Voice, Analog Base band Video/Audio, Fax, Modem,
Switched-56, T-1, ISDN, RS-232, RS-422, RS-485, 10BASE-T Ethernet, Token Ring,
100Mbps TP-PMD, 100BASE-T Ethernet, 155 Mbps ATM, AES/EBU Digital Audio,
270 Mbps Digital Video, 622 Mbps 64-CAP ATM and emerging high-bandwidth
applications, including 1 Gbps Ethernet, gigabit ATM, as well as all 77 channels (550
Mhz) of analog broadband video.

6. The maximum horizontal cable tested length for Category 6 copper cable from the
termination of the cable in the communications room to the outlet is 295’-0”. It’s
contractor’s responsibility to reroute as necessary to bring all cable runs within distance
limit without additional cost to the project. Plan ahead and get approval or exception
from Owner before pulling the cables that would ne over the distance limit.

7. Cable shall meet or exceed the following electrical characteristics:

a. Cable shall be specified to 250 MHz. Cable shall meet the manufacturer’s
guaranteed electrical performance and physical specifications.

2.05 TERMINATION HARDWARE

A Patch panels

1. Patch panels shall be rated to match installed cable plant

2. The wiring block shall accommodate #23 AWG cable conductors.

3. All modular cross connect panels shall be UL-listed.

B Work Area Outlet Faceplates:

1. Commscope Leviton - 4-Port - 43080-1L4 - QP SS wallplate w/id single gang 4 port

2. Commscope Leviton - 6-Port - 43080-1L6 - QP SS wallplate w/id single gang 6 port

2.06 PATCH CABLES

A Verify exact quantities and lengths with Owner prior to purchase
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B Patch Cable requirements:

1. Category 6, stranded UTP cable

2. Category 6A , stranded UTP cable (Access Points,Cameras)

3. Color coded by system. Reference Colors and part numbers in Section 2.02

4. Standard modular non-keyed, 8-position 8-conductor plug

5. 94V-0 rated

6. UL listed

7. Meets FCC Part 68

C Provide 3’-0”, 5’-0”, 7’-0”, and 10’-0” Patch Cords at the communications room for each
installed port.

1. Coordinate with Owner on the active equipment layout prior to purchase to ensure
correct sizing of patch cords from patch panels to switching equipment.

2. When connecting voice ports to a copper riser, provide a one-pair stranded 8P8C
connector on one end and 110GS on the other end and shall be of appropriate length for
application.

D Provide a 10’-0” Station Cord for each work area outlet port.

E Place each size/length patch cord in a separate container, and mark the containers that hold
the patch cords with the length of patch cords contained within.

F All cords shall conform to the requirements of ANSI/TIA-568-C.2 Commercial Building
Telecommunications Cabling Standard, Horizontal Cabling Section, and be part of the UL
LAN Certification and Follow-up Program.

G Cords shall be equipped with an eight-pin modular connector on each end, wired straight
through and shall be of appropriate length for application.

H All rated patch cords shall be round, and consist of #23 AWG copper, stranded conductors,
tightly twisted into individual pairs.

I Patch cords shall be made and warranted by the manufacturer of the cabling system installed
in this project and shall meet or exceed patch cord specifications as outlined in TIA
standards.

2.07 IDENTIFICATION (LABELING) SYSTEM

A Refer to sections 27 02 00 and 27 13 00.
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PART 3 - EXECUTION

3.01 EXAMINATION

3.02 PREPARATION

A Refer to section 27 02 00.

B The Contractor shall check pathways, raceways, and other elements for compliance with
space allocations, installation tolerances, debris, hazards to cable installation, and other
conditions affecting installation prior to installation.

3.03 INSTALLATION REQUIREMENTS

A Refer to section 27 02 00.

B All installation shall be done in conformance with ANSI/TIA-568-C standards, BICSI
methods, industry standards and manufacturer`s installation guidelines.

1. The Contractor shall ensure that the maximum pulling tensions of the specified
distribution cables are not exceeded and cable bends maintain the proper radius during
the placement of the facilities.

2. Failure to follow the appropriate guidelines shall require the Contractor to provide in a
timely fashion the additional material and labor necessary to properly rectify the
situation.

3. This shall also apply to any and all damages sustained to the cables by the Contractor
during the implementation.

C Install cable using techniques, practices, and methods that are consistent with specified data
cabling and the installed components and that ensure specified performance levels of
completed and linked signal paths, end to end.

1. Pull cables in smooth and regular motions using methods that prevent cable kinking.

2. Pull cables simultaneously if more than one is being installed in the same
raceway/pathway.

3. If necessary, use approved cable pulling lubricant

4. Use fish tape, cable, rope, basket weave wire/cable grips, and other tools that will
ensure no damage to the media or raceway.

5. Install open cabling parallel and perpendicular to surfaces or structural members
following surface contours where possible.

6. Do not bend cable greater than a bend radius of 0’-1”.

D Provide a 10’-0” service loop at the communications room and shall provide a 3’-0” service
loop above the access ceiling or cable trays unless specified otherwise.
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1. All service loops shall be a minimum of 1’-6” (18”) in diameter and be accessible for
maintenance.

E Coordinate loop placement and orientation with the technology consultant.

1. This allows for future changes or expansion without installing new cables.

F Install cables in continuous “home run” lengths from work station outlet to specified patch
panel.

1. No intermediate punch down blocks or splices may be installed or utilized between the
communications rooms and the workstation outlet without written Owner permission.

G All cable must be handled with care during installation so as not to change performance
specifications.

1. Factory twists of each individual pair must be maintained up to the connection points at
both ends of the cable.

2. There shall never be more than 0’-1/2” of unsheathed cable at either the wiring closet
or the workstation termination locations.

H All cabling and associated hardware shall be placed so as to make efficient use of available
space.

1. All cabling and associated hardware shall be placed so as not to impair equipment`s
efficient use of their full capacity.

3.04 CABLING METHODS

A The Contractor shall provide cabling in accessible spaces, cable tray, (surface and/or
enclosed raceway), conduits, and/or J-Hook cable support system.

1. Within consoles, racks, cabinets, desks, and counters, in accessible ceilings spaces and
in gypsum board partitions where open cable method may be used.

2. Use UL or ETL listed plenum rated cable in all spaces.

3. Provide all necessary installation materials, hardware, tools and equipment to perform
insulation displacement type terminations at all data outlets, patch panels, and voice
termination materials.

B Conceal raceway and cabling except in unfinished spaces as is practical.

C Exposed Cable

1. All station cabling shall be installed inside walls or ceiling spaces whenever possible.

2. Exposed station cable will only be run where indicated on the drawings and will only
be allowed when no other options exist.
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a. Owner must approve all exceptions.

D The Contractor shall utilize conduits/cable tray as indicated on the drawings.

E All cabling placed above drop ceilings must be supported by cable tray, J-hooks, caddy bags
or conduit.  

1. The Contractor shall permanently affix cable supports to the building structure or
substrates and provide attachment hardware and anchors designed for the structure to
which attached and are suitably sized to sustain the weight of the cables to be
supported.

a. Attaching cable to pipes or other mechanical items is not permitted.  

b. Cabling shall not be attached to ceiling grid wires.  

2. Multiple cables are to be dressed every 5’-0” to 7’-0”.  

a. Maximum cable sag between cable hooks is 3”-6”.

F The Contractor shall route data and voice cables separately in a neat and orderly fashion.  

1. No cable ties or wraps shall be used to secure the cables in the runway outside of the
communications rooms.  Cable ties shall be rated for the environment.

G Keep all items protected before and after installation with dust and moisture proof barrier
materials/envelopes.

H If wiring is terminated on patch panels, data, voice jacks prior to painting, carpet installation,
and general finish clean up, these jacks shall be placed in a protective envelope to ensure
dust, debris, moisture, and other foreign material do not settle onto jacks’ contacts.

1. Envelope will be removed on final trim out after other trades have completed their
finish work.

2. It shall be the Contractor’s responsibility to ensure the integrity of these protective
measures throughout the life/installation of the project.

a. Cable bundles brought into the communications rooms shall be routed and dressed
in such a manner that prior to termination the cables are not subject to damage and
misuse such as installers walking on the bundles that are on the floor.

b. Cable pulling force shall not exceed 25 lbs of pulling tension or cable
manufacturer’s recommended pulling tensions.

c. Do not leave cables on the floor unprotected or cable bundles hanging from the
ceilings. Coil them up in a temporary manner and protect them from damage.
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I Communications room cables shall be combed and dressed in a manner as to prevent twists,
“braiding” and crossed cables in the cable bundle from the communication room entrance to
the termination point at the rear of the patch panel.  

1. Behind the patch panel, the cable bundle shall be attached to the rear cable support bar,
and shall drop out each cable in a neat, cascading manner to prevent crossed and/or
interwoven cables to each patch panel port termination point.  

a. Use Velcro wraps instead of cables ties for all bundling in the communications
rooms.

b. Plastic/nylon tie-wraps are not allowed to permanently secure cables inside the
communications room.

3.05 CABLING SEPARATION

A Comply with TIA rules for separating unshielded copper communication and data-
processing equipment cables from potential EMI sources, including electrical power lines
and equipment.

B Maintain a minimum spacing of 1’-6” (18”) from electrical feeders and/or branch circuit
wiring including, but not limited to, light fixtures, sources of heat and EMI sources.

C Maintain a minimum spacing of 1’-0” from auxiliary systems cabling.

D Maintain a 1’-0” separation where cables must pass perpendicularly to electrical, plumbing,
or other wiring, conduit, or piping systems.

1. Use non-conduit bushings, if necessary to maintain separation, which allow for the
addition of a reasonable number of cables in the future.

E Maintain communications pathways away from electrical apparatus such as motor driven
equipment and transformers, minimum separation distance of 10’-0” is recommended.

3.06 CABLING TERMINATION

A All terminations shall be done with lacing tool.

B Terminate cables in consistent consecutive order.

C Terminate cables onto 8P8C modular patch panels without damaging twisted pairs or jacket.

D Arrange cables on patch panels and voice termination hardware in ascending order of room
numbers and outlet numbers within rooms.

E Provide a 10’-0” service loop for horizontal cables at each rack in communications rooms.

1. Locate loop at ceiling deck or on bottom of cable runway in minimum 1’-6” (18”)
diameter.
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F Provide a 3’ service loop for horizontal cables at work area outlets. Locate service loop
above or below data/voice outlet were vertical cable run transitions to horizontal run.

G At locations where Plenum rated cabling is coverted to OSP rated. Contractor shall
provide 3' service loop on each side of the convertion. 3' service loop of plenum rated
cable. 3' service loop of OSP rated cable.

H Maintain twists in cable pairs to within 0’-1/2” of termination.

I Building Systems Cabling (BAS, FA, elevator line, etc)

1. Coordinate exact placement and connectivity requirements with applicable trade prior
to installation.

2. Group all building systems cables in one group.

3. Clearly label cable number and function, in the last positions on the horizontal cabling
blocks in each communications room.

J Limit cable-bending radius to 20X the cable diameter during installation, and 15X the cable
diameter after installation.

K Start numbering at the left of the main door to the room and continue in a clockwise
direction around the room.

1. The cables within the room will be terminated starting with the cables located to the left
of the main door to the room and continue around the room in a clockwise direction.

3.07 TERMINATION HARDWARE

A Station Hardware

1. Flush mount jacks shall be mounted in a faceplate with back box.

2. Outlets shall not be mounted on temporary, movable, or removable surfaces, doors, or
access hatches without prior Owner approval.

3. 8P8C Jack Pin Assignments for work area outlets shall match the T-568B wiring
scheme.

B Patch panels

1. Copper cables shall be terminated in eight position/eight conductor (8P8C) modular
patch panels.

2. All Modular jack panels shall match the T-568B wiring scheme.

C Work Area Outlet

1. 8P8C non-keyed modular outlets for applications up to one Gbps and ANSI/TIA-568-C
compliant for the specified transmission requirements
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D Work Area Outlet Faceplates:

1. Furnish and install blank plates in all unused ports.

3.08 SPECIAL CIRCUITS

A The Contractor shall coordinate with the Owner on the cable termination plan for special
circuits, including cables to wireless access point locations, security, elevators, fire alarms,
etc.

B Wireless Access Points

1. Install two (2)One (1) Cat6A cable from dedicated wireless patch panel(s) in
communications room to outlets having 8P8C connectors within a BISCUIT box.

2. Enclosures shall be NEMA rated for the environment to which they are exposed.

3. 30’-0” of cable slack shall be coiled and hung on a “J”-hook at the enclosure location.

3.09 IDENTIFICATION AND LABELING

A Labeling system shall consist of a hand-held portable printer and labels appropriate to the
application. Handwritten labels are not acceptable.

B Labelling scheme shall meet Owner’s IT cabling standard and industry standards and best
practices.  Submit labelling scheme for approval before work to start.

C Fiber termination hardware (designation strip) shall have a 0’-3/4” x 0’-1/4” thermal transfer
printable label with a permanent acrylic adhesive

D All labels shall be permanent and shall not fade, peel, or deteriorate due to environment or
time.

E The Contractor shall provide a copy of the finalized plan in writing to the Owner
representative and DBR for review and authorization to proceed.

1. Coordinate with Owner for specifications on labeling of all hardware, cabling, and
related equipment prior to any testing.

F Labeling requirements:

1. Label cable terminations on designation strips

2. Label all cable at each terminating point.

3. Label each port of the work area outlet.

4. Cable identification numbers shall not be duplicated.

5. Label patch panels in the communications rooms to match those on the corresponding
voice and data outlets.  
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a. The font shall be at least 0’-1/8” in height.

6. Where a wireless access point is any cable is installed above an acoustical ceiling,
label the ceiling grid frame below the access point, displaying the data port number
and, if applicable, the access point identification number. Coordinate labeling of grid
with Owner and Architect prior to application of labels.

7. Label each distribution rack, block and other terminating equipment unit and field
within that unit within 0’-4” from the block or patch panel termination. Keep labels in a
neat and orderly lineup.

8. Label each connector and each discrete unit of cable-terminating and connecting
hardware within connector fields, in wiring closets and equipment rooms.

a. Where similar jacks and plugs are used for both communication and data-
processing equipment, use a different color for jacks and plugs of each service.

9. Post the cable schedule in a prominent location in each wiring closet and equipment
room. List incoming and outgoing cables and their designations, origins, and
destinations.

G Location and termination field description

1. Room location

2. Rack-mount or Wall mount

3. Termination field type

a. Specific patch panel ports versus a separate dedicated patch panel

H Unique identifiers

1. Segregation and position on equipment rack

2. Port color-coding

3. Unique labeling  

I Documentation

1. Provide electronic copy of final comprehensive schedules for project in software and
format selected by Owner.

a. All labels shall correspond to as-built drawings and to final test reports.

2. All cable inventory data documentation shall be submitted in format coordinated with
and approved by Owner so that data can be incorporated into existing databases.

3. Documentation shall include cable identification number, source and destination, type
of cable, length of cable and number of pairs or fibers.
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4. Complete cross connect documentation is required.

3.10 FIELD QUALITY CONTROL

A Refer to section 27 02 00.

3.11 POST-INSTALLATION TESTING

A Contractor shall test each pair or strand of every cable prior to acceptance. (100% PASS)

B Contractor shall submit acceptance documentation as defined below. No cabling installation
is considered complete until test results have been completed, submitted and approved.

C Standards Compliance and Test Requirements:

1. Cabling shall meet ANSI/TIA-568-C.2 Category 6 Horizontal cabling requirements.

D Attenuation, NEXT, PSNEXT, Return Loss, ELFEXT, and PSELFEXT data that indicate
the worst case result, the frequency at which it occurs, the limit at that point, and the margin.

1. These tests shall be performed in a swept frequency manner from 1 MHz to highest
relevant frequency, using a swept frequency interval that is consistent with TIA and
ISO requirements.

2. Information shall be provided for all pairs or pair combinations and in both directions
when required by the appropriate standards.

3. Length, propagation delay, and delay skew relative to the relevant limit.

a. Length, propagation delay, and delay skew shall be tested relative to the relevant
limit.

b. Test shall also include mutual capacitance and characteristic impedance.

1) Any individual test that fails the relevant performance specification shall be
marked as a ‘FAIL”.

E Cable Test Documentation:

1. Cable test documentation shall be submitted in hard copy and electronic formats.

a. If proprietary software is used, disk or CD shall contain any necessary software
application required to view test results.

b. Electronic reports shall be accompanied by a Certificate signed by an authorized
representative of the Contractor warranting the truth and accuracy of the electronic
report.

c. Certificate shall reference traceable circuit numbers that match the electronic
record.
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2. Each test record shall contain the cable ID as follows:

a. “MEDIA TYPE – SOURCE ROOM – DESTINATION ROOM – STRAND/PAIR
#”, e.g. MM-MC-HC23-001.

3. Test results saved within the field-test instrument shall be transferred into an accessible
database utility that allows for the maintenance, inspection and archiving of the test
records.

a. These test records shall be uploaded to the PC unaltered, i.e., “as saved in the field-
test instrument”.

b. The file format, CSV (comma separated value), does not provide adequate
protection of these records and shall not be used.

4. Test reports shall include the following information for each cabling element:

a. Wire map results that indicate that 100% of the cabling has been tested for shorts,
opens, miss-wires, splits, polarity reversals, transpositions, presence of AC voltage
and end-to-end connectivity.

b. Length, propagation delay, and delay skew relative to the relevant limit. Any
individual test that fails the relevant performance specification shall be marked as a
FAIL.

c. Cable manufacturer, cable model number/type, and NVP

d. Tester make & model, serial number, hardware version, and software version.

e. Cable ID and project name

f. Auto-test specification used

g. Overall pass/fail indication

h. Date of test

F Cable Test Equipment

1. Contractor shall supply all of the required test equipment used to conduct acceptance
tests.

2. Test equipment used under this contract shall be from manufacturers that have a
minimum of 5 years experience in producing field test equipment. Manufacturers shall
be ISO 9001 certified.

3. Testing equipment shall be UL-verified to meet Level III accuracy.

a. The cable installers shall have a copy of this reference in their possession and be
familiar with the contents.
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4. Testing equipment shall be within the calibration period recommended by the
manufacturer.

5. Testing equipment shall have the latest software and firmware installed.

6. Testing equipment of a given type shall be from the same manufacturer, and have
compatible electronic results output.

7. Test adapter cables shall be approved by the manufacturer of the test equipment.

a. Adapter cables from other sources are not acceptable.

b. Adapter cables must be replaced after 1000 tests to ensure accuracy.

8. Test equipment must have a dynamic range of at least 100 dB to minimize
measurement uncertainty.

9. Test equipment must be capable of storing full frequency sweep data for all tests and
printing color graphical reports for all swept measurements.

10. Test equipment must include S-Band time domain diagnostics for NEXT and return
loss (TDNXT and TDRL) for accurate and efficient troubleshooting.

11. Test equipment must be capable of running individual NEXT, return loss, etc
measurements in addition to auto tests.  Individual tests increase productivity when
diagnosing faults.

12. Test equipment must include a library of cable types, sorted by major manufacturer.

13. Test equipment must be able to internally group auto tests and cables in project folders
for good records management.

a. Test equipment must store at least 1000 auto tests in internal memory.

14. Test equipment must include DSP technology for support of advanced measurements.

15. Test equipment must make swept frequency measurements in compliance with TIA
standards.

16. The measurement reference plane of the test equipment shall start immediately at the
output of the test equipment interface connector.

17. There shall not be a time domain dead zone of any distance that excludes any part of
the link from the measurement.

18. Acceptable testers:

a. Fluke DTX CableAnalyzer

b. Owner approved equivalent
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3.12 CLEANING

A Refer to section 27 02 00.

3.13 ACCEPTANCE

A Once all work has been completed, test documentation has been submitted and approved,
and the Owner is satisfied that all work has been completed in accordance with contract
documents, the Owner will notify Contractor in writing of formal acceptance of the system.

B Contractor’s RCDD shall warrant in writing that 100% of the installation meets the
requirements specified herein.

C Acceptance shall be subject to completion of all work, successful post-installation testing
which yields 100% PASS rating, and submittal and approval of full documentation as
described above. Tests with the “* PASS” (asterisk) will not be acceptable.

1. These circuits must be repaired to meet “PASS”.

END OF SECTION  27 15 00
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SECTION 27 41 16 - INTEGRATED AUDIO-VIDEO SYSTEM AND
EQUIPMENT

PART 1 - GENERAL

1.01 SUMMARY

A This document covers the general requirements for the installation of audio-video (AV)
systems.

1.02 RELATED DOCUMENTS 

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

B Related Sections

1. Section 27 02 00 - Basic Materials and Methods for Communications Systems 

2. Section 27 05 28 - Pathways for Communications Systems 

3. Section 27 05 26 - Grounding and Bonding for Communications Systems 

4. Section 27 15 00 - Communications Horizontal Cabling 

1.03 CODES

A Perform all work in strict accordance with the requirements and recommendations stated in
the codes and standards except when requirements are exceeded by the contract documents.

B The equipment, materials, and installation shall confirm to the latest version of all applicable
codes, standards and regulations of authorities having jurisdiction including the following:

1. NFPA 70, National Electrical Code.

2. NFPA 101, Code for Safety to Life from Fire in Buildings and Structures.

3. FCC Rules, Part 76.

4. UL 50, Enclosures for Electrical Equipment.

5. All applicable parts will be FCC Class B approved.

6. All equipment, cable, devices, and accessories provided shall be listed and labeled by
Underwriters Laboratories, Inc. for the intended use under the latest appropriate testing
standard.

7. Americans with Disabilities Act.

8. Texas Accessibility Standards.
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9. International Building Codes (IBC).

10. State and Local Building Codes with Amendments.

11. All requirements of the local Authority Having Jurisdiction (AHJ).

1.04 REGULATIONS

A Comply with terms and conditions of Americans with Disabilities Act, especially regarding
provisions for hearing impaired and wheelchair access in control areas.

1.05 SUBMITTALS

A General

1. Refer to Division 1 and section  27 02 00.

2. Submit in quantities, format and timetable as required by General Conditions.

B Product Data Binders

1. Minimum number of Sets: four (4) or one (1) electronic copy on CD.

2. Timetable

a. Submit within thirty (30) days after award of contract.

b. Submit simultaneously with Shop Drawings.

c. Allow minimum of ten (10) business days for review. All sets minus one (1) will
be returned with review comments. If a resubmit is required, resubmit total
quantity of complete sets. If second resubmit is required, Contractor shall
reimburse Owner for expenses incurred during additional review process.

d. Review and approval of Product Data is required before equipment purchase and
installation.

e. Bind product data sheets together either in GBC or 3-ring type binders.

C Shop Drawings

1. Minimum Number of Sets: four (4) or one (1) electronic copy on CD.

2. Timetable

a. Submit within thirty (30) days after award of contract.

b. Submit simultaneously with Product Data Binders.
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c. Allow minimum of ten (10) business days for review. All sets minus one (1) will
be returned with review comments. If a resubmit is required, resubmit total
quantity of complete sets. If second resubmit is required, Contract shall reimburse
Owner for expenses incurred during additional review process.

3. Description:

a. Shop Drawings shall be used for coordination between trades and updated as final
record drawings.

b. Bind all Shop Drawings together to form set. Loose drawings will not be accepted.

c. Each drawing shall include: Project, Building, Location, Contractor Name,
Architect, AV Consultant, Date and Revision Number.

d. Number and title each drawing in logical manner as a set.

e. Include cover sheet with listing of all drawings included in bound set.

f. Ensure that labeling on Shop Drawings match labeling on equipment.

g. Minimum Scale:

1) Floor Plans:  1/8 inch = 1 foot.

2) Rack Elevations:  1-½ inch = 1 foot.

3) Plate/Panel Details:  6 inches = 1 foot.

4) Loudspeaker Details:  1 inch = 1 foot.

h. Include as a minimum:

1) Floor plans indicating locations of all AV devices, vertical risers, pull boxes,
and exposed wiring. Include Device ID (PRJ, SCREEN, FRK, FB, AVP, etc.,
as referenced in design contract documents), as appropriate for projectors,
screens, racks, floor boxes, AV plates in walls, etc.

2) Schematic diagram showing all primary and secondary devices,
interconnectivity and signal flow.

3) Plate details showing size, material, finish, connectors, engraving, etc.

4) Mounting detail drawings of loudspeakers, racks, and overhead equipment.
 Hire services of professional structural engineer, licensed by the appropriate
governing authority, to review shop drawings, building structural drawings,
and any existing structures from which equipment is to be suspended.  Include
Structural Engineer’s stamped report with shop drawing submittal.  Report
shall include:

(a) Itemization of items reviewed by the Structural Engineer.
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(b) Confirmation that proposed methods of suspending equipment as shown
on the shop drawings conform to required safety factors.

(c) Confirmation that building structure from which equipment is to be
suspended will support equipment including required safety factors.

5) Rack elevations.

6) Complete schematic diagram.  One-line diagram with detailed descriptions of
product inputs and outputs is acceptable.  Include terminal strip details and
cable label information.  If wiring diagram spans more than three (3) sheets,
additionally provide simplified block diagram of entire system on one (1)
sheet.

7) Electrical power wiring diagram.  Include circuit, switching, and control
details.

8) Wiring diagram of grounding and shielding scheme.

9) Drawings for custom-fabricated items (i.e., plates, panels, cables, and
assemblies).

10) General construction drawings necessary for completion of work.

D Operation and Maintenance Manuals

1. Minimum number of Sets: four (4).

2. Bind Operation and Maintenance Manuals using either GBC or 3-ring binders.  

3. Format and Minimum Information below:

a. Section 1 - System Operation.

1) Introduction/overview to system components and their functions and
locations. Include a brief listing of basic system functions.

2) Complete but simple system operating instructions to accomplish basic
system functions, written for non-technical personnel.

3) Certificate indicating names of Owner personnel trained by AV Contactor,
date of training, name of AV Contractor representative that provided training,
and name of project.

b. Section 2 - System Documentation.

1) Simplified system one-line schematic diagram showing changes made during
construction.
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2) Complete inventory of system components including serial numbers. Identify
location (equipment rack, over stage, stored in control room, etc.) of each
component.

3) Cable and terminal strip documentation including cable numbers, functions,
originating locations, terminating locations, and signal levels.

4) All Shop Drawings corrected to reflect as-built conditions.

5) Other data and drawings required during construction.

6) Initial Tests and Adjustments data.

7) Final Tests and Adjustments data.

8) CD-ROM discs including all utilized manufacturer’s software and saved
copies of software configurations (configurations as established during Final
Tests and Adjustments).

c. Section 3 - Manufacturer’s Documentation.

1) For each equipment model at no additional costs to Owner, even if
manufacturer does not include costs of such documentation with purchase of
equipment item.

2) Manufacturer’s Product Data.

3) Operating instructions.

4) Installation instructions.

5) Service information.

6) Schematic diagrams.

7) Replacement parts list.

d. Section 4 - Maintenance Information.

1) Preventive maintenance schedule letter clearly stating target dates of six
month and end-of-warranty preventative maintenance inspections, and list of
maintenance tasks performed.

2) Maintenance instructions including manufacturer’s recommended
maintenance, recommended maintenance schedule and information
concerning proper inspection, testing, and replacement of components.

3) Troubleshooting information complete with instructions for procedures during
equipment failure.

e. Section 5 - Warranty Information
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1) System warranty letter.

4. Provide three (3) sets on CD-R disc that include all material in Operation and
Maintenance Manuals in PDF format except for copyrighted material.

5. Submit one (1) set of Operation and Maintenance Manuals at least ten (10) days before
Final Tests and Adjustments procedures (minus data from Final Tests and
Adjustments).  This set will be reviewed by Owner and returned to Contractor.  Re-
submit after Final Tests and Adjustments and include data.  NOTE: Do not schedule
Final Tests and Adjustments or perform training of Owner personnel before submitting
Operation and Maintenance Manual.

6. Submit remaining number of complete manuals as required by General Conditions
within ten (10) days after return of reviewed set(s).  Include Final Tests and Adjustment
data, warranty period letter, and any other data not included in first submission.

E Samples.

1. Request for Samples - Upon request, furnish samples (at no additional cost) to Owner
and/or General Contractor of submitted items proposed as substitutes for specified
items.  Products will be reviewed to determine if proposed substitute items meet
required function and quality.

2. Product Tests

a. Products submitted as samples may require testing by independent laboratory.
 Testing at expense of Contractor.

b. Obtain written approval of tested products before incorporating into system.

1.06 QUALITY ASSURANCE

A AV Contractor Qualifications.

1. Be established AV System Contractor, regularly engaged in furnishing and installing
AV systems.  NOTE: Electrical or general contracting firms responsible for completion
of this work, but not meeting above requirement, shall employ services of approved AV
Contractor as subcontractor to perform work described herein.

2. Be experienced in installations of similar size and scope within last five (5) years.
Submit list of four (4) (minimum) installed jobs of similar magnitude, completed within
last five years.  For verification, submit complete information, including project name,
project address, contact person, daytime telephone number plus month and year of
project completion.  At Owner’s request, accompany Owner or Owner’s representative
on visit to any or all example completed projects submitted.
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3. Be Authorized Dealer for all major lines of equipment listed in Part 2 (Biamp, Chief,
Crestron, JBL, Middle Atlantic, Shure, etc.) Must have at least one permanent staff
member who is factory trained in the installation and maintenance of each major
product line offered.

4. Employ personnel (at all levels of work) experienced in projects of similar size and
scope.  Provide list of key personnel to be responsible for each of the following aspects
of work: Project Management, Technical Documentation, Control System
programming, DSP programming and Leadership of Field Work (one who is present
for all field work).  For each identified employee, indicate number of years employed
by contractor, number of years experience in assigned responsibilities, and list of
previously completed projects where similar responsibilities were required.

5. Project manager assigned to this project must have a minimum of five (5) years
experience in installing and integrating AV systems of similar scale.  Project Manager
shall also have either an AVIXA CTS-I or CTS-D certification.

PART 2 - PRODUCTS

2.01 GUIDELINES

A Infrastructure Products - All conduits, basket tray/cable tray, pull boxes and associated parts
required for infrastructure shall be installed by the electrical contractor unless specifically
excluded in these specifications or drawings.

B Performance - Regardless of completeness of descriptive paragraphs herein, each device
shall meet its manufacturer’s published specifications.  Verify performance.

C Contract Documents - Drawings and specifications are to be used in conjunction with one
another and to supplement one another. In general the specifications determine the nature
and quality of the materials, and the drawings establish the quantities, details, and give
characteristics of performance that should be adhered to in the installation of the AV system
components. If there is an apparent conflict between the drawings and specifications, the
items with the greater quantity or quality shall be provided and installed. Clarification with
the owner about these items shall be made prior to the ordering and installation.

D Quantities - All quantities are indicated on AV drawings or in Part 2 AV Products list.
Confirm quantities on final Contract Documents.  If Contract Documents do not include
quantities necessary to deliver complete working system, provide notification of disparity,
and install required quantity of devices for complete working system.

E Small Parts - Systems are described in terms of major products.  Even if not specifically
mentioned, provide and install patch cables, connectors, hardware, converters, power
supplies, labels, terminals, mounting accessories etc. necessary for complete and working
system meeting design intent of specifications.

F Keys - Provide five (5) sets of keys for any AV system product requiring keys.
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G Condition - Provide and install products listed in this section in factory new condition,
conforming to applicable provisions of American National Standards Institute.

H Designations - Each major product item is given unique designation (such as MIX1 for
mixer number 1).  The product designations are unique in this section only and may be
repeated in other specification sections.

I Security Screws - Use Bryce Security Penta-Plus button-head screws and bits to secure rack
components, LCD mounts, Projector mounts and any other location deemed necessary by
Owner. Use nylon washers (not provided by Bryce) to protect equipment surfaces. Account
for appropriate tip wear when ordering quantity and do no use a bit beyond the
manufacturer’s recommendations. Provide ten (10) additional unused driver bits and deliver
to the customer after completion.

J AV Electrical Power - Coordinate with Electrical Contractor regarding proper placement of
isolated-ground duplex outlets for any AV equipment.  Electrical circuits should be
connected (and outlets wired) by the Electrical Contractor to the AV system circuit breaker
panel (N.I.C.).  Ensure that “Star” ground configuration is properly implemented by the
Electrical Contractor.  Ensure that ground wires from each outlet are isolated from conduit,
neutrals, and each other.

K AV Screens - For any screen specified, size as indicated in drawings. Unless otherwise
indicated in drawings or specifications, set limits so projected images are 48” above finished
floor, and include additional black drop as appropriate considering screen size and mounting
height.  

L AV Racks:

1. Provide blank faceplate in any area marked BLANK in drawings.

2. Provide shelf for mounting of any device for which rack mount kit is not available.

3. PanelcraftersProvide one (1) Panelcrafters DBR-XXXXX-RHIM-01
designer/integrator information plate or approved alternate per rack. Install information
plate at the top of each rack unless 1RU space is not available. Contact Panelcrafters
sales department to add AV Contractor graphic to the “integrator” section
(approximately 8.5” x 1.75” of the right-hand side). All alternates must include AV
Consultant graphic. Submit to AV designer for approval of final plate design prior to
purchasing and installation.

M AV Floor Boxes:

1. Clean floor boxes of all dust and debris prior to installation of any active or
connectorized plate.

2. Any floor box with active or connectorized AV plates found to have any dust, debris or
water in bottom of box are subject to replacement of all plates and components. A re-
test of all associated components must be completed.
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N Wireless Microphones - Coordinate frequency selection with other radio-frequency sources
in the area and with manufacturer’s recommendations.

O Control System Programming:

1. Program each panel to provide simple, intuitive control of all basic AV functions
including:

a. program and speech volume levels

b. video source and destination routing

c. screen control

d. video projector lift control (where applicable)

e. AV system power

f. media player transport functions

g. video conferencing CODEC controls including call initiation (where applicable)

h. video conferencing PTZ camera control (where applicable)

i. combine/uncombine settings for all combinations of controlled rooms

j. local lighting and blackout shade controls (where applicable)

2. Utilize AVIXA’s “Dashboard for Controls” concept and Crestron’s SMART
GRAPHICS for touch panel layout unless directed otherwise by Owner.

3. Provide layout of each and every touch panel and hard-button panel pages in the
product data submittal for approval by Owner.  

4. Provide web-control for each touch panel in AV system. Include page tracking, and
track current button feedback between touch panel and web-control panel.

5. Staff member certified by control system manufacturer shall program control system.

6. After programming is approved, all control system code and programming, including
touch panel code and graphics, will become property of Owner. AV Contractor shall
provide Owner both raw and compiled code on CD-R disc.

7. Provide follow up meeting with Owner after 6 months of operation to make updates as
requested to control programming.

P Audio System Programming - Owner shall coordinate layout and logical branching of DSP
audio system.  Include screen layout and menu branching drawings in AV submittal. After
AV system is approved, all audio control system code and programming will become
property of Owner. AV Contractor shall provide Owner both raw and compiled code on CD-
R disc.
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Q AV Design Bid & Substitutions:

1. System design is around products listed in Part 2.  Intent of product specification is to
provide standard of quality and function for installed materials.  Certain performance
specifications are given to clarify job requirements.

2. Bid AV system with products specified in Base Bid section below unless noted
otherwise from Owner.  

3. No substitutions will be allowed without prior approval from Owner specific to
proposed manufacturer and model numbers.

4. Equipment listed in Part 2 is based on performance criteria to meet Owner design
requirements.

5. All requested substitutions need to meet or exceed performance of devices listed in Part
2. For each request provide manufacturer’s published specifications to verify
performance and explain functional and cost impact.

6. Evaluation and approval of substitution requests will be performed by Owner.

2.02 ROOM DESCRIPTIONS

2.03 AV PRODUCTS - ACTIVE EQUIPMENT

A The following are major active products for this project.

1. Interactive Displays (IVD) :

a. Cleartouch 6000a+ 65"

1) Provide (1) CTI-PCMOD-PC65-ST  PC Module for each interactive
display in the project.

2) Provide (1) CTI-STAND-ADJM-V4 Adjustable mobile stand for each
interactive display in the project.

3) Provide (1) CM100 Collar Mic Kit for each interactive display in the
project.

b. Or owner approved Equivalents.

2. Flat Panel Display (FSD-1) (FSD-2) (FSD-3)

a. FSD-1 Locations provide LG 65” UR340C Series Display with Chief MTM1U
adjustable tilt mount. Or owner approved equivalents

b. FSD-2 Locations provide LG 65” UR340C Series Display with Chief MTM1U
adjustable tilt mount. Or owner approved equivalents
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1) AV inputs associted to FSD-2 displays provide (1) Liberty DigitaLinx
HDMI HDBaseT Wall Plate Extension Set AV DL-1H1A-WPKT-W.Or
owner approved equivalents

(a) Shall use 24 AWG 4-Pair Dual Shielded HDBaseT Cable  LLINX-
HD for Transmitter /Receiver interconnections. Or approved
equivalent.

c. FSD-3 Locations(Menu Boards)Provide LG 55” UR340C with Chief MTM1U
adjustable tilt mount. Or owner approved equivalents

3. Cafeteria/Stage AV system Equipment  

a. Provide (2) Epson EB-PU1008W Large Venue laser projectors . Chief
Universal projector mount and Chief CMS492CP2 suspended storage box for
each projector. Provide Standard Lense ELPLM08. Contractor is to confirm
final lense part number  required prior to placing order.

b. Provide (2) Draper Ultimate Access XL 100"H X160"W Motorized projection
screens. With Draper ALR-MS1000X screen surface. Contractor is to verify
required black drop prior to placing orders.

c. Video Input plates (AV-1)

1) Provide (2) Liberty DigitaLinx HDMI HDBaseT Wall Plate Extension Set
AV DL-1H1A-WPKT-W .Or approved equivalents.

2) Provide (1) Liberty DigitaLinx 2x4 HDMI Distribution Amp / Splitter.
Projectors are to mirror the same content.

3) Provide (2) DigitaLinx HDMI 2.0 HDBaseT Extension Sets. (1) Receiver
per projector installed in projector ceiling storage box. (1) Transmitters
per projector to be instlled in AV equipment rack.  

4) Shall use 24 AWG 4-Pair Dual Shielded HDBaseT Cable  LLINX-HD for
all HDBASET Transmitter /Receiver interconnections. Or approved
equivalent.

5) Provide (1) BSS BLU 100 Digital Signal Processor  (DSP)

6) Provide (1) BSS BLU BIB input expander

7) Povide (2) BSS BLU-10 AV System controllers

8) Provide (2) Crown DCI 4|1250 Power Amplifiers .

9) Provide (1) CD/Media Player with Bluetooth: Denon DN-500CB

10) Local Sound Speakers ElectoVoice EVID-PC8.2. Quantity  per the
drawings.
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11) Provide (3) Passive Stage monitor speakers EV MFX-12MC installed at
stage left,right and center. Provide RCI NL4 Speakon custom wall plates
for each

12) Provide Assistive Listening System: Williams Sound PPA 457 NET Pro
System or Listen Tech equivalent

13) XLR Wall Plate (MIC): Atlas SG-XLR-F1 (Qty: per drawings)

14) Provide Wireless Microphone System : Shure QLXD 124/85 (Qty: 2).

(a) Provide SHURE UA844+/SWB antenna splitter and antennas to
achieve full coverage of the space.

15) Provide Wired Microphone: Shure SM58 (Qty: 2)

(a) Provide one (1) 25-ft-long microphone cable (Qty: 2)

(b) Provide one (1) Atlas Mic Stand and Boom kit TB1930 (Qty: 2)

16) Provide Hanging Microphones: Shure MX202B/C (Qty: per drawings).

17) Provide (1) Atlas WMA24-23 wall mounted AV equipment Rack

(a) Provide one (1) Storage Drawer 3RU: Atlas SD3-14.

(b) Provide one (1) PDU: Furman M-8S

(c) Provide black panels to cover to all un-used rack spaces.

18) Intercom/Bell Relay: Radio Design Labs TX-70A.

(a) Provide all wiring and accessories required for connecting local
sound system to building PA to mute local sound during all call.

4. GYM Sound System

a. Audio DSP: BSS Blu-100 (Qty: 1)

b. Amplifier: Provide (2) Crown DCI 4|1250 Power Amplifiers

c. Audio Controller (AVC): BSS EC-8BV Install inside AV enclosure

d. XLR (mic) Wall Plate (MIC): Atlas SG-XLR-F1 (Qty: per drawings)

e. Provide Whirlwind MIP3  Audio input plate

f. Provide Wireless Microphone System : Shure QLXD 124/85 (Qty: 2).

1) Provide SHURE UA844+/SWB antenna splitter and antennas to achieve
full coverage of the space.

g. Wired Microphone: Shure SM58 (Qty: 2)
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1) Provide one (1) 25-ft-long microphone cable (Qty: 2)

2) Provide one (1) Atlas Mic Stand and Boom kit TB1930 (Qty: 2)

h. Provide Assistive Listening System: Williams Sound PPA 457 NET Pro
System or Listen Tech equivalent

i. CD/Media Player with Bluetooth: Denon DN-500CB(Qty:1).

1) Provide antenna to extend Bluetooth signal coverage to the entire space.

j. Provide (1) Liberty DigitaLinx HDMI HDBaseT Wall Plate Extension Set AV
DL-1H1A-WPKT-W .Or approved equivalents.

k. Intercom/Bell Relay: Radio Design Labs TX-70A.

1) Provide all wiring and accessories required for connecting local sound
system to building PA to mute local sound during all call.

l. Local sound speakers Electro-Voice ZLX-15  Quantity per the drawings.

m. Equipment Rack: Atlas, #WMA24-23

1) Provide black panels to cover to all un-used rack spaces.

2) Provide one (1) Storage Drawer 3RU: Atlas SD3-14.

3) Provide one (1) PDU: Furman M-8S

5. MUSIC Room  Sound System

a. Provide (1) 12-channel Mixer Allen & Heath 12CH mixer CQ-12T

b. Provide Wireless Microphone System : Shure QLXD 124/85 (Qty: 2).

c. CD/Media Player with Bluetooth: Denon DN500CB (Qty:1).

d. Provide one (1) PDU: Furman CN1800S

e. Equipment Rack: Gator Case  #GRC-10X12RU

f. Provide two (2) QSC #K8.2 Powered Speakers with wall mount Yoke

g. Provide Custom dual gang wall plate with XLR mixer feed Right and Left
connectors to Wall mounted speakers.

2.04 CABLES

A Interconnect Wiring – Provide and install following cable as required for connections in all
areas. Meet provisions of N.E.C. Provide plenum rated cable where required.

1. Analog Audio/Microphone cable - West Penn D25291.
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2. Digital Audio Plenum Rated Cable: West Penn DA252401/ DA252402/ DA252406, or
AES/EBU compliant equivalent.

3. Analog Composite Video Plenum Rated Cable: West Penn 25806.

4. RGBHV Plenum Rated Cable: West Penn 258195.

5. Control Plenum Rated Cable: West Penn D25350.

6. Low Impedance Loudspeaker Cable

a. For cable distance <50’: 14-guage 2-conductor West Penn #25226B

b. For cable distance from 50’ to 100’: 12-guage 2-conductor West Penn #25227B

c. For cable distance > 100’, consult with manufacturer and engineer before
ordering/installation.

d. Terminate with Neutrik “Speakon” type connectors when available.

7. High Impedance Loudspeaker Cable (25v/70v)

a. For cable distance <300’: 18-guage 2-conductor West Penn #25224B

b. For cable distance from 300’ to 500’: 16-guage 2-conductor West Penn #25225B

c. For cable distance > 500’, consult with manufacturer and engineer before
ordering/installation.

d. Terminate with Neutrik “Speakon” type connectors when available.

8. HDMI cables: Belden HD-800 series. All HDMI cables used shall be certified to meet
the performance of the display devices over the actual cable length. Provide HDMI
transmitters and receivers as needed.

9. HDBaseT Cable: Belden 2183P (or as manufacturer recommended).

PART 3 - EXECUTION

3.01 INSTALLATION

A General Guidelines

1. Quality of Work - Perform labor to accepted industry standards and state and local
codes to accomplish complete and working system.  

2. Material and Labor - Provide specified products and other incidental materials,
appliances, tools, and transportation required for complete and functioning systems.
Provide personnel to perform labor who are skilled in techniques and can demonstrate
technical knowledge AV infrastructure system installations.
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3. [if !vml][endif]Provide a complete functioning sound system that’s been fully tested
and properly balanced, configured, and equalized. Be of maximum assistance to the
Owner during the warranty period of the system, to the degree that maximum Owner
satisfaction is assured.

4. Observe proper circuit polarity and loudspeaker wiring polarity. No cables shall be
wired with a polarity reversal between connectors with respect to either end. Special
care shall be taken when wiring microphone cables, to ensure that constant polarity is
maintained. Balanced audio connectors shall be wired as follows.

Wire Connector Signal
Black Pin #3 or Ring Low or Negative
Red or White Pin #2 or Tip High or Positive
Bare Pin #1 or Shield Ground

5. Provide all audio circuits balanced and floating, except as noted in the Specifications or
directed by the Consultant at the time of final equalization and testing. Shields of audio
cables shall be grounded at one end only, at the outputs of the various equipment items
in the system

6. Route cables and wiring within equipment racks and cabinetry according to function,
separating wires of different signal levels (video, microphone level, line level, amplifier
output, 120VAC, intercom, control, etc.) by as much physical distance as possible.
Neatly arrange and bundle all cables loosely with plastic cable ties. Cables and wires
shall be continuous lengths without splices.[if !vml][endif]          

7. All system wire, except spare wire, after being cut and stripped, shall have the wire
strands twisted back to their original lay and be terminated by approved soldered or
mechanical means. No unterminated wire ends will be accepted. Heat-shrink type
tubing shall be used to insulate and dress the ends of all wire and cables. Include a
separate tube for the ground or drain wire.

8. All cables in conduits shall be insulated from each other and from the conduit the entire
length and shall not be spliced. All cables and wires are to be continuous lengths
without splices.

9. All solder joints and terminations shall be made with resin-core silver solder.
Temperature regulated soldering irons rated at least 60 watts shall be used for all
soldering work. No soldering guns or temperature unregulated irons shall be used on
the job site. 

10. Each mechanical connector shall be attached using the proper size controlled- duty-cycle ratcheting crimp
tool which has been approved by the manufacturer of the connectors. Conventional non-ratcheting type
crimping tools are unacceptable, and shall not be used on the job site.
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11. Label all wires in racks and console as to destination and purpose with permanent
labels. Clearly and permanently label all controls and connections at the front and back
of the rack, with permanent labels. Wall plates and custom panels shall be engraved and
filled with contrasting paint, unless otherwise noted. All labeling shall be completed
prior to final system inspection.

12. Documents at Job Site - Keep following documents at job site during entire
construction period:

a. Complete Specifications and Drawings.

b. Approved Shop Drawings.

c. Approved Product Data.

d. Progress Set of Project Record Documents.

13. Mounting - Mount equipment and enclosures plumb and square. Ensure that
permanently installed equipment is firmly and safely held in place. Design equipment
supports to support loads imposed with project safety factor of five (5) or greater. For
devices hung overhead, obtain review by Structural Engineer licensed by the
appropriate governing authority prior to installation.

14. Locate wireless microphone system and hearing assist system antennas at or above
ceiling or at bar joist height in areas without ceilings. Coordinate exact location with
Owner to provide adequate coverage in the area served by the system. Adjust antenna
location for best possible reception/transmission in area of coverage.

15. Provide adequate protective vandal guards for all devices located in areas subject to
damage from activities or vandalization, such as school gym, sports field, school
cafeteria.

16. Provide hearing assist transmitter(s) and receivers for each sound reinforcement
system. The quantity of hearing assist receivers for each system shall be equal to a
minimum of four (4) percent of the total seating capacity, but in no case less than ten
(10) receivers for the area of coverage of each local sound reinforcement system. 

17. Dimension Verification - Verify dimensions and space requirements to assure that
proper mounting, clearance, and maintenance access space is available for system
components.

18. Clean-Up - Leave project clean each day.  Place debris where designated by General
Contractor.  Debris includes but not limited to: solder splatter, cable ends, stripped
insulation, spent crimp connectors, gypsum board and ceiling tile dust, and product
wrappings and cartons.  After completion of installation, thoroughly clean areas
worked, including non-visible areas such as equipment rack interiors, rack top panels,
and inside lockable floor and wall boxes.
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19. Coordinate installation of AV infrastructure and equipment with other trades in order to
follow project schedule.

20. Maintain any licensing required by the appropriate governing authority to install and
terminate low voltage systems.

B Labeling

1. Equipment Labels - AV Contractor shall provide engraved lamicoid labels on front and
rear of rack-mounted equipment. Mount labels plumb and square. Include schematic
reference design, item name, and system or area controlled by labeled component. On
program preamps and mixers, provide label for each input indicating which source is
controlled by labeled channel. Unless otherwise indicated, provide permanently-
mounted black labels engraved with 1/8-inch white block characters. Handwritten, self-
laminating, or embossed plastic (Dymo) labels are not acceptable. Provide labels for
major equipment with two (2) lines (minimum) of engraving, coded as follows:

a. Line 1:  Generic name of device, such as MIXER AMPLIFIER.

b. Line 2:  Schematic designation of device, such as AV-MSW-1.

2. Control Labels - AV Contractor shall provide engraved label over each user-operated
control that describes the function or purpose of control.  Provide label of proper size to
fit available space.

3. Terminal Strip Labels - AV Contractor shall label each terminal strip with unique
identification code in addition to numerical label (Cinch MS series) for each terminal.
 Show terminal strip codes on system schematic drawings included with Project Record
Documents.

4. Rear Equipment Labels - AV Contractor shall provide adhesive label on rear of
equipment where cables attach, to indicate designation of cable connected at each point.

5. Cable and Wire Labels - Label cables and wiring logically, legibly and permanently for
easy identification. Labels on cables shall be adhesive strip type, covered with clear
heat shrink tubing. Factory stamped heat shrink tubing may be used. Hand-written or
self-laminating type labels are not acceptable.

6. Cable Label Codes and Locations - Label each cable with unique alpha-numeric code.
 Locate cable designation at start and end of each cable run, within three (3) inches of
termination point. For cable runs that have intermediate splice points, label cable with
same designation throughout, with additional suffix to indicate each segment of run.
 Provide cable designation codes to schematic drawings included with Project Record
Documents and Operation and Maintenance Manuals.

C Power and Grounding
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1. Power Coordination - Coordinate final connection of power and ground wiring to rack.
 Electrical contractor will provide power to AV systems.  Before installation, verify
load requirements for systems as accepted.

2. Bus Bars - Install 1-inch by 1/4-inch copper ground bus bar, top to bottom in floor
mounted AV racks. Ground and bond equipment chassis of each rack-mounted
component without three-pin grounding plug to bus bars with #12 AWG insulated
green wire using 6-32 or larger nuts, bolts, lock-washers, and appropriate NEMA
connectors.  Electrical Contractor (Division 26) shall provide and connect #4 AWG
green insulated wire from Bus Bars to ground point in AV technical electrical panel.

D Equipment Racks

1. Ventilation - Provide ventilation adequate to keep temperature in rack below 85 degrees
Fahrenheit. Use “whisper” type ventilation fans in racks, adjusted to come on when
temperature in rack rises above 85 degrees Fahrenheit, only if adequate cooling cannot
be provided by Owner.

E Wiring

1. Wiring Standards - Execute wiring in strict adherence to best AV engineering practices.

2. Field Connection Devices - Connect cable to active components through screw terminal
connections and spade lugs when appropriate. For BNC connections use three-piece,
dual crimp BNC properly sized for cable with insulating bushings. Wire nut or
“Skotchlock” connectors are not acceptable. Do not wrap audio cable splices or
connections with adhesive backed tape. Punch connectors or telephone-style punch
blocks are not acceptable anywhere in the installation unless specifically authorized by
Owner.

3. Run cable in ceiling plenums neatly parallel to building walls, supported every three
feet to structure with plenum rated ties.  

4. Raceways - Run vertical wiring inside rack in Panduit (or equivalent) plastic raceways
with snap-on covers, sized to allow at least 50% future wiring. Mount raceways on full
length 3/4-inch flat black plywood backboards, attached to rack sides. If between-rack
wiring chases are provided, Panduit raceways are not required. Horizontal wiring in
rack shall be neatly tied in manageable bundles with cable lengths cut to minimize
excess cable slack, but still allow for service and testing. Provide horizontal support
bars if cable bundles sag.  Individually bundle excess AC power cable away from rack
mounted equipment with plastic cable ties. Electrical tape and adhesive backed cable
tie anchors are not acceptable.

5. Accessibility - Ensure that wiring and connections are completely visible and labeled in
rack.  Mount termination resistors, if required, on terminal strips, fully visible and not
concealed within equipment or connectors.
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6. Loudspeaker Polarity - Connect loudspeakers electrically in phase, using same wire
color for loudspeaker wiring throughout project.

7. Physical Damage Prevention - Take necessary precautions to prevent physical damage
to cables and equipment.  Damaged cables or equipment will not be accepted.
 Separate, organize, and route cables to restrict channel crosstalk and feedback
oscillation.

8. Racks - Looking into the rack from the rear, locate AC power, control, data and speaker
wiring on the left; line level audio, control, video, and RF wiring on the right. Keep
several inches of space between power cables and other signals.

9. Other Connections - Make connections using rosin core solder or approved mechanical
connectors.  Where spade lugs are used, crimp properly with ratchet type crimping tool.
 Solder spade lugs mounted on #22 AWG or smaller cable after crimping.

3.02 FIRESTOPPING

A Refer to section 27 02 00.

3.03 STORAGE AND HANDLING

A Power up any electronic equipment to ensure its proper functioning before its arrival onsite.

B Ensure that materials (especially electronic and electro-acoustic devices) are protected
against physical, environmental, and electronic damage until final acceptance by Owner.

C Schedule delivery to minimize delays in the project.

D Provide storage protection against temperature and humidity extremes, theft, vandalism,
physical damage, and environmental damage.

3.04 WARRANTY

A Refer to Division 1.

B Warranty - Submit letter providing warranty covering labor and materials supplied under this
contract. Bind in Operation and Maintenance Manuals. Terms as described in General
Conditions. Minimum terms as follows:

1. System - Systems shall be free of manufacturing or installation defects for a minimum
period of one (1) year from the date of final acceptance. Clearly designate begin and
end dates of system warranty period.  

2. Parts and Labor - Provide parts and labor to repair defects in materials and
workmanship during system warranty period.
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3. Response Time - Within system warranty period, provide initial on-site service
response within one (1) business day of service call. Provide resolution to any system
defects within 72 hours or within 48 hours of receipt of repaired or replaced product
from manufacturer.

4. Replacement Products - If any item must be removed for repair during system warranty
period, provide replacement item of similar quality at no charge.

5. Repair Limit - Do not repair any piece of equipment found defective during installation
or system warranty period more than two (2) times.  After second repair, replace
defective item with similar approved item at no additional cost to Owner.

6. Extended Manufacturer’s Warranties - Identify products with manufacturer’s
warranties extending beyond one (1) year.  Provide terms and conditions of such
warranties.

7. Service Personnel Information - Provide name(s) and telephone number(s) of service
personnel to be contacted regarding repair and maintenance.

C Extended Warranty - Provide cost to extend complete AV system warranty from one (1) year
to three (3) years. Included a list of all provided services including maintenance schedules.

3.05 INITIAL TESTS

A Purpose - These tests are to ensure that the AV system is installed and functioning as
specified, and to ensure the system is ready for Final Tests and Adjustments (described
later).

B Testing Standards - Perform testing in accordance with ANSI standards.

C Inspection - Verify prior to beginning actual tests and adjustments on systems:

1. Proper grounding of all electronic components (through third prong of power connector
or separate connection between component chassis and ground bus bar).

2. Cables dressed, routed, and labeled, connected with proper polarity.

3. Insulation and shrink tubing in place.

4. Dust, debris, solder splatter, etc. removed.

5. Proper frequency settings (or modules) at crossovers and controllers.  

6. All equalizer bands and tone controls set for flat frequency response.

7. Survey temperatures of each piece of equipment after four (4) hours use (minimum).
 Note and report any hot equipment.
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D Electrical Power Quality - While all sound and AV system components are unplugged from
electrical power outlets, AV Contractor shall turn on power to outlets, and confirm proper
voltages at each outlet across the following pairs of terminals: hot and neutral, hot and
ground, and neutral and ground (zero volts across neutral and ground). AV Contractor to
document measurements.

E General Function Tests - Test each piece of equipment to ensure that it performs its intended
function. Include all portable equipment in tests. Intent of initial tests is to verify complete,
functioning system before Final Tests and Adjustments. Correct problems found during
initial testing before beginning Final Tests and Adjustments. Document whether all pieces
performed intended functions; note any unresolved malfunctions.

F Initial Tests and Adjustments Data - Submit written report of Initial Tests and Adjustments
data upon completion to Owner. Include printed name(s) of technician(s) performing tests,
date(s) and time(s) of tests, model and serial numbers of test equipment, results of each
initial test, descriptions of problems encountered and their solutions, and statement that
system is ready for Final Tests and Adjustments. Initial Tests and Adjustments Data to
include signatures of technician(s) performing tests.

3.06 FINAL TESTS AND ADJUSTMENTS

A Purpose - These tests are to be witnessed by AV Consultant to determine if system is
complete and functioning as designed and specified. Also, AV Consultant will perform
listening and viewing tests and witness adjustments of all images for optimum clarity.

B Timetable - Coordinate with Owner, General Contractor, and AV Consultant to schedule
Final Tests and Adjustments after submittal of Initial Tests and Adjustments data.

C System and Site Conditions - AV Consultant will witness Final Tests and Adjustments.
 Have systems fully functional and ready for observation and testing upon AV Consultant’s
arrival.  Coordinate with all trades for quiet conditions throughout the listening areas and for
the duration of the test schedule. If upon AV Consultant’s arrival, systems do not meet
criteria, site is not sufficiently quiet, or if Owner or AV Consultant is required to make
additional trips to job site to witness additional testing or perform additional reviews of
installed equipment, Contractor shall reimburse Owner for labor and expenses incurred by
having incurred costs deducted from payments to contractor.  

D Test Labor - Provide technician familiar with this project’s AV systems and operation of test
equipment to perform testing. Provide additional technician to assist in the tests and to
perform troubleshooting, repairs, and adjustments. Include labor for these technicians to be
present for one (1), eight (8)-hour day during Final Tests and Adjustments.  

E Tools - Provide standard hand tools including screwdrivers, pliers, wire strippers, nut
drivers, soldering iron, and other tools appropriate for troubleshooting system problems.

F Ladders and Scaffolds - Provide ladders and scaffolds to inspect/adjust loudspeakers and
rigging points.
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G Verification of Initial Tests and Adjustments - Verify that Initial Tests and Adjustments have
been performed and meet criteria. During Final Tests and Adjustments, AV Consultant may
require portions of the Initial Tests and Adjustments to be repeated. Repeat measurements as
requested without claim for additional payment.

H Installer shall perform thorough preliminary testing of the AV Systems prior to the final
inspection by the Consultant. All systems and subsystems shall be tested to ensure that they
are in proper working order and meet the performance specifications. Perform preliminary
programming and setup of digital signal processors as necessary to conduct these tests. 

I The testing and equalization work shall be performed after the installation work has been
completed, but prior to any use of the system. During the testing and equalization work, the
Installer shall have on the job site one (1) competent technician who is familiar with the
project, and who will be prepared to stay as long as his services are needed. It is estimated
that approximately eight (8) hours will be required for this work

J The process of equalizing and testing the system may necessitate moving and adjusting
certain loudspeakers. Adjustments shall be performed without claim for additional payment.

K Coordinate as necessary to ensure a totally quiet room during the sound reinforcement
systems testing and balancing period.

L Prior to requesting systems testing, verify the following:

1. All systems are in first-class working condition and free of short circuits, ground loops,
parasitic oscillations, excessive system noise beyond published.

2. All specified equipment, including loose equipment, is on the job site for proper
accounting.

3. All loudspeaker circuits have been tested, are connected to the proper crossover
frequency, and are in perfect working order. Furnish impedance measurements of each
circuit in PDF format prior to final tests.

4. All video systems and associated control systems have been tested and are in perfect
working order.

5. All equipment controls shall be labeled, even if unused. If permanent labels cannot be
furnished prior to system inspection, temporarily label every control on the front and in
the rear of the racks as to its function with write-on tape. Supply printer labels or
markers suitable for permanently indicating knob settings after equalization is
performed.

6. Operation manuals for every equipment item furnished are on hand at the job site.

7. Installer shall provide all signal processing software loaded on a portable PC and ready
for use at time of testing. Installer shall provide a calibrated RTA and microphone, and
pink noise generator at time of testing.
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M Should the performance testing show that the Installer has not properly completed the
systems, the Installer shall make all necessary corrections or adjustments and a second
demonstration shall be arranged at the Installer's expense.

N The final acceptance of the system by the Owner will be based upon the report of the
Consultant following inspection, testing, and demonstration. A list of items in need of
completion or correction shall be generated by the Consultant, which must be corrected by
the Installer before final acceptance will be granted.

3.07 SOUND SYSTEM PERFORMANCE

A After equalization and testing, the sound system shall meet or exceed the following
specifications:

1. System shall be free of short circuits, ground loops, parasitic oscillation, excessive
system noise, hum, RF interference, and instability of any form.

2. Minimum SPL with band-limited pink noise input to the system in the targeted space
shall be 95 dB before audible distortion occurs.

3. Seat-to-seat variation in SPL at 4kHz octave band pink noise shall be within a tolerance
of plus or minus 3dB SPL.

4. Acoustic response of the system shall be plus or minus 1.5dB along a line which is flat
from 50 Hz to 4000 Hz and which rolls off at 1dB per octave to 16kHz.

B The following tests and adjustments shall be performed by the Contractor. All equipment
required supplied by the Contractor Follow EIA standard RS-160 and RS-219 in performing
the tests. Make all necessary corrections to bring systems into specification compliance.
Record the results of these tests in project record drawings. Submit written results of tests to
Architect and Engineer prior to scheduled equalization and final inspection date.

1. Measure and record impedance of each speaker line at frequency of 1,000 Hz, with
loudspeakers connected to their respective lines.

2. Measure and record overall system hum and noise level of each input channel with
controls set so that -50 dBm microphone input or +4 dBm input would drive the system
to full amplifier output. Terminate inputs with resistor (150 to 600 ohms) and
disconnect power to noise generator for this test.

3. Adjust the gain of each active device to provide both optimum signal - to noise ratio,
and at least 10 dB headroom at each active device. Observe the output of each active
device with an oscilloscope of 5 MHZ band width, and verify visually that the signal
required for full amplifier output is free of overload, clipping, parasitics, and radio
frequency components. Adjust gain structure of all active components and record the
input and output signal levels of all active components and record the input and output
signal levels of all active components in both dBm and volts, during normal program
levels.
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4. Measure and record system electrical frequency response for each input channel
through power amplifier. Required is flat response with permissible deviation of +/-1
dB within the range of 30 Hz to 16 kHz.

5. Check system to assure freedom from oscillations or stray RF pickup. Check inputs
with no signal and with typical program material driving system to full output Detect
unwanted signals on Oscilloscope at termination.

6. Check phasing of loudspeakers by applying constant power per octave (pink) noise to
system and walking through the transition areas of coverage from one loudspeaker to
the next. Transition should be smooth with no apparent shift in source from one speaker
to the next. Apply sine wave sweet signal to each loudspeaker system sweeping from
50 Hz to 5,000 Hz and at a level of 10 Db below full amplifier output, and listen for
rattle or objectionable noises Correct if apparent.

7. Achieve uniform distribution of sound from each loudspeaker (with bleachers in their
extended position in gymnasium where applicable). Drive system with broadband,
constant power per octave (pink) noise, and measure the SPL using a sound level meter
incorporating an octave-band filter centered at 4 kHz. Adjust noise level until the meter
readings are between 75 and 80 dB. Use a sound level meter filter that meets ANSI S1
4-1971 Type 2 and ANSI S1 11-1971 standards set for slow meter damping. Take all
readings at seated ear height. Adjust speaker as necessary to achieve +/-3 dB over
entire area covered by this system.

3.08 FINAL ACCEPTANCE BY OWNER

A Certificate - Submit Certificate of Final Acceptance form signed by Owner verifying
complete installation and proper operation of systems upon fulfillment of all requirements
and upon recommendation by Owner.

B General Adjustments - Adjust, balance, and align equipment for optimum quality, meeting
manufacturers published specifications.

C Input/Output Jack Demonstration - Demonstrate proper performance and phase of each
system input and output jack (all audio input and output jacks) as received at AV and
network systems.

D Inventory - Inventory all installed and portable equipment for correct quantities.

E Functional Demonstration - Demonstrate operation of each function of each major piece of
equipment.

F Other Tests - Perform any other tests on any part of the AV system as requested by Owner.
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G Final Equipment Settings - Record final settings of all equalizer bands, tone controls, filters,
delays, limiters, etc., including those established through computer software settings.
 Include descriptions of settings (including software settings) in Operation and Maintenance
Manual.  Include software copy of configuration file(s) in Operation and Maintenance
Manual.

H Security Inspection - Inspect equipment for security from tampering (covers, shaft-locks,
etc.).

I Review of Labels - Review installed labels on cables, equipment, controls, and terminal
strips.

3.09 OWNER TRAINING

A Provide Owner training as described in General Conditions. As a minimum, provide eight
(8) hours instruction (within two (2) trips to site) regarding AV Systems operation to Owner-
designated personnel. Schedule instruction time(s) with Owner to occur after completion of
Final Tests and Adjustments. Coordinate with Owner in advance to schedule instruction
time.  Document date, time, and attendees of the training session and include documentation
in Operation and Maintenance Manuals to serve as record of trained personnel.

3.10 SUPPORT DURING OWNER’S FIRST USE OF COMPLETED SYSTEM

A Provide personnel familiar with design, installation, and operation of each system to be
present at Owner’s first use of each completed system (up to eight (8) hours total in a single
session).  During first use of each system, respond to Owner requests for troubleshooting,
adjustments, and additional training. If no one contractor employee or representative can
provide expertise in all aspects of the system, provide multiple personnel for the eight (8)
hours per session as required. Schedule presence of personnel in advance with Owner.
Should significant elements of the new system be operational prior to final completion,
Owner may elect to schedule contractor presence for Owner function prior to final
completion of system.  hould Owner exercise this option, contractor presence will not be
required at first use following final completion.    

END OF SECTION  27 41 16
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SECTION 28 20 00 - VIDEO SURVEILLANCE SYSTEM

PART 1 - GENERAL

1.01 SUMMARY/OVERVIEW

A This section provides specifications for the installation of an IP based Video Surveillance
System (VS) and related components.

B Related Sections

1. Section 26 02 00 - Basic Materials and Methods for Electrical (including related sub-
sections)

2. Section 27 02 00 - Basic Materials and Methods for Communications Systems
(including related sub-sections)

3. Section 28 02 00 - Basic Materials and Methods for Safety and Security Systems 

4. Section 28 10 00 - Access Control System 

5. Section 28 31 00 - Intrusion Detection System 

1.02 REFERENCES

A See Section 28 02 00 

1.03 SYSTEM DESCRIPTION

A The project will be equipped with a new Video Management System (VMS) as a Stand
Alone System. an addition to the owners existing Digital watchdog VMS. Contractor
shall provide license for each new Camera ,and required intergration license for access
control and intrusion systems.

1. Provide Network Video Recorder (NVR) and Network Attached Storage (NAS) located
in relay rack in the MDF of the project site.NVR for the project is exisitng
centralized district NVR.

a. The new system shall provide for recording, local monitoring, and remote
monitoring of IP cameras.

B The security integrator shall furnish and install the surveillance system, consisting of camera
assemblies, NVR, wiring & cabling, and low voltage camera power supplies.  

1. All active surveillance equipment and communication devices shall be on
emergency/UPS power.

C Camera assemblies include camera, lens, housing, and mount. Provide and install wiring and
low voltage power from the security wall field/rack to the camera locations.  
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1. Scope of work shall be complete from point of origin (camera) to point of termination
(security rack).

D Coordinate all work that must be performed in security head end spaces with the General
Contractor, the Electrical Contractor, and the Telecommunications contractor. (if applicable)

E  Camera images shall support H.264 compression formats.

F Camera lenses for fixed cameras shall be varifocal and sized to provide the owner approved
field of view.  The lens shall be IR corrected and have megapixel resolution.

G Surveillance camera audio functions shall not be installed and/or disabled unless specifically
requested by Owner.

1.04 SUBMITTALS

A Follow provisions of Section 28 02 00  for additional requirements.

B Project Data

1. Provide a description of system operation indicating the purpose and capability of each
device/component of the system with a functional diagram indicating all interfaces to
other systems.

C IP: Video Quality test reports shall be provided for all cameras to confirm an optimum high
definition video signal.

D Shop drawings shall reflect all requirements associated with Owner provided or existing
equipment and materials that will be used as part of this system.

E Video Storage calculations to show the system capacity can accommodate the specified
video retention.

F Battery calculations to show the expected loads and backup duration for camera power
supplies and UPS devices for all active surveillance equipment.

G System programming, camera titles, descriptions, camera images and database

1. Camera titles and descriptions prior to system programming

2. Programming/database prior to performance testing

3. Provide a cross reference between specified camera numbers and programmed camera
numbers

4. Final programming, camera images and system documentation on electronic media to
Owner

H Product Data

1. Manufacturer’s technical data sheets and specifications
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1.05 QUALITY ASSURANCE

A Follow provisions of Section 28 02 00 

B Spare Parts:

1. Provide two (2) spare components for every model and configuration of electronic
components and devices used on the project as spare parts inventory.

a. The security integrator will turn over the new and unused components and devices
to the owner at project closeout.

1.06 DELIVERY, STORAGE AND HANDLING

A See Section 28 02 00 

1.07 PROJECT/SITE CONDITIONS

A See Section 28 02 00 

1.08 WARRANTY

A See Section 28 02 00 

PART 2 - PRODUCTS

2.01 CAMERA SPECIFICATIONS

A All cameras shall be a Dome Camera unless otherwise specified

1. Compatible with the VMS

2. Vandal resistant with polycarbonate dome

3. Wide Dynamic Range Feature:  All exterior cameras and interior cameras that have
exterior lighting or headlights in their field of view shall have a Wide Dynamic Range
feature to improve picture quality in situations with strong backlighting.

4. Multi-stream so that recording and viewing can be at different frame rate and
compression.

5. Day-night Color/B&W camera with cut filter

6. Exterior cameras:

a. Shall be outdoor rated

b. Include a heater to permit fog-free viewing in low temperatures

c. Fan to prevent overheating in high temperatures (as required)
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2.02 NETWORK VIDEO RECORDER (EXISTING)

A Coordinate with owner on the number of user licenses required

2.03 ACCEPTABLE MANUFACTURERS

A Video Management System (VMS) Platform Software

1. Digital Watch Dog, VMS.

2. Owner Approved Equivalent

B NVR Server: Compatible with VMS Requirements

1. i-Pro- Panasonic

2. Compatible with VMS Requirements

C Type A Camera:

1. Advidia - Model M-45-FW , with built in MicrophoneDigital Watchdog - DWC-
VSDG04Bi - 4MP

2. Owner Approved Equivalent

D Type B Camera:

1. Advidia - Model M-87-VHanwha QNV-C9011R - 8MP 

2. Owner Approved Equivalent

E Type C Camera:

1. I PRO - WV-U85402-V2L - Dual Sensor - 2 X 4MP

2. Owner Approved Equivalent

F Type D Camera:

1. Advidia - WV-S8574L - Multi-directional Camera - 4X 4K (33MP)

2. Owner Approved Equivalent

G Type E Camera:

1. I PRO  - WV-S85702-F3L  - Dual sensor 2 X 4K

2. Owner Approved Equivalent

H Type -F Camera:

1. I PRO WV-S8573L 3X4K(25MP)

2. Owner approved Equivalent
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I Equipment Racks and Racks Components: (By Division 27)

1. Ortronics

J Surge Protection Devices

1. Ditek DTK-MRJPOES (at Device)

2. Ditek DTK-RM12POE (MDF/IDF)

3. Owner Approved Equivalent

K Video Wire & Cable

1. CommScope

2. Owner Approved Equivalent

PART 3 - EXECUTION

3.01 CONFIGURATION

A Video Cameras

1. Provide day/night cameras in exterior locations

2. Lenses shall be field tested with Owner present to verify clear, crisp images and desired
field of view

a. Substitute camera lenses as necessary to obtain required field of view at no
additional cost

b. Provide spot filters for exterior lenses as required to reduce picture washout caused
by sunlight

B IP PoE Cameras

1. The security integrator shall coordinate network and IP address requirements with
Owner to identify the Media Access Control (MAC) address (Layer 2) of each provided
camera, the location to be installed, and the port configuration needed for
communication.

2. Make all necessary adjustments to camera lenses to obtain clear, crisp images and
desired field of view to the Owners satisfaction.

a. Substitute camera lenses as necessary to obtain required field of view at no
additional cost.

1) Adjust all cameras to produce high-definition images with no blooming,
streaking or noticeable lag.
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2) Provide and install in-line PoE injectors as required when non PoE network
switches are used or when manufacturer specified power is not available to
the camera.

3) All camera power shall comply with the specified power requirements.

3.02 POWER REQUIREMENTS

A Provide uninterruptible power supplies for all active surveillance equipment

1. Rack mounted components, including all active network communication hardware,
shall be on an Uninterruptible Power Supply (UPS) system.

2. Refer to Section 28 02 00 for UPS and power requirements

3. Camera power supplies shall be on an Auxiliary Power Supply (APS), system as
required, with a battery backup.

a. The Auxiliary power supply shall be furnished with a power distribution panel
with each camera individually fused or protected with an over-current protector.

B Power supplies shall provide:

1. 120 VAC input and output voltage as required

2. UL Listed

3. Power fail contacts to monitor the status of the input power

a. Connect each power supply power fail alarm as a separate alarm input into AC/ID
system

4. Key lockable wall mount metal enclosure with tamper switch

5. Independently fused outputs

3.03 INSTALLATION

A Refer to provisions of Section 28 02 00 

B All surveillance system devices and components shall be compatible.

C Camera Housings and Mounts

1. Cameras shall include housings and mounts as indicated in the Drawings.

a. Provide the smallest available housing for each camera application.

1) Integrated miniature dome cameras are preferred

2. Wiring to cameras shall pass from the back-box through the mount and into the
housing.  Exposed wiring or conduit shall not be acceptable.
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3. Provide sun shields for camera housings in outdoor locations exposed directly to
sunlight.

4. Provide surge protection for power and copper video cables for exterior cameras at the
camera and at the point of termination (security rack).

5. Field verify the exact camera location, position, and mounting prior to installation.

6. Roof mounted cameras shall use roof deck brackets.  

D Video Management Control System

1. System platform software shall be ‘open architecture’ allowing for compatibility and
integration with other building automated systems.

2. The system shall allow for secure remote viewing of live and recorded video as
required.

E Provide labeling suitable to Owner for all major equipment components.  Coordinate with
Owner on numbering scheme to match existing.  Major equipment components:

1. IP Video monitors, IP camera Patch Panels, PoE Switches (or mid-span units), Network
Video Recorders (NVR), and fiber mux units (if required).

F Coordinate with Telecommunication subcontractor for network and patch panel provisions
for security connections in the IT room. (If applicable)

G Coordinate with Owner for all system programming and database requirements.

1. Provide all programming, setup, camera and device titling and data entry

2. Camera and device title and descriptions shall be consistent for all components

H Install all Point-to-Point wiring with appropriate terminal connections for every wire and
component termination so that all connections are mechanically and electrically secure.

I Install field wiring in continuous lengths, without splices.

J Verify upon job completion that all wiring and terminations are clearly labeled to identify
the wire and terminal.

K Testing of the surveillance system includes checkout of installed cameras back to the
Security head end equipment to confirm proper operation of camera assemblies.  Security
integrator shall provide all necessary test equipment to fully demonstrate proper performance
of field devices.  Copies of test results shall be included in the project completion submittals
given to the Owner.

END OF SECTION  28 20 00
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SECTION 28 31 00 - INTRUSION DETECTION SYSTEM

PART 1 - GENERAL

1.01 SUMMARY/OVERVIEW

A This section provides specifications for the installation of Electronic Intrusion Detection
(ID), and related components.

1.02 RELATED SECTIONS

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

B Related Spec Sections 

1.  Section 08 71 00 - Door Hardware

2. Section 26 00 00 - Electrical (including related sub-sections)

3. Section 27 02 00 - Basic Materials and Methods for Communications
Systems  (including related sub-sections)

4. Section 28 02 00 - Basic Materials and Methods for Safety and Security Systems 

5. Section 28 10 00 - Access Control System  

6. Section 28 20 00 - Video Surveillance System  

7. Section 284600 - Fire Alarm and Smoke Detection

1.03 REFERENCES

A See Section 28 02 00

1.04 SYSTEM COORDINATION

A The Security Integrator shall completely coordinate all relevant work of other trades/systems
including, but not limited to:

1. Door Hardware

2. Fire Alarm System

3. Electrical Systems(s)

4. Telecommunications System(s)

1.05 GENERAL SYSTEM DESCRIPTION

A General Requirements
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1. Furnish all labor, materials, tools, equipment, and services for a complete security
system as indicated and in accordance with provisions of the contract documents.

2. Although such work is not specifically indicated, furnish and install all supplementary
or miscellaneous items, and devices incidental to or necessary for a sound, secure and
complete installation.

3. Comply with the provisions of Division 1 for General Requirements.  

a. In the event of a conflict between the provisions of this Section and Division 1, the
more stringent provisions shall apply.

4. All system devices and components included shall be compatible.

B The project shall be equipped with new system that is maintained by the police department.

1.  All work required within the project for new ID system head end shall be furnished
and installed by the project security contractor.

C The ID system will support the needs of the project in accordance with these specifications.  

1. The ID system shall have the capability for future expansion to support the security
needs of the completed complex.

D The ID system shall be interfaced with the Fire Alarm system (by others) as required to
comply with all building code requirements.

E Emergency/UPS power will be utilized to power the ID system’s computer workstation
(client) at the Security head end equipment location.

F Emergency/APS power will be utilized to power the ID system’s Data Gathering Panels and
control components as required throughout the facility.

1.06 INTRUSION DETECTION SYSTEM

A A series of field installed alarm initiating devices shall be connected to the ID system so that
status changes of the devices are transmitted to the security management system.

1. Provide Data Gathering Panels (DGP), alarm devices, and keypads to be connected to
the security management system via Local Area Network (LAN).

2. The security integrator shall coordinate network and IP address requirements with
Owner to identify the Media Access Control (MAC) address (Layer 2) of each provided
device, the location to be installed, and the port configuration needed for
communication.

B Tamper Switches
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1. Typically closed tamper switches to monitor the secure status of all DGP’s, power
supplies, terminal cabinets, power distribution units, and other Security System
cabinets and enclosures.

2. Fasten tamper switches within the cabinet to provide no access to the switch and
fasteners when the cabinet is closed.

3. Provide independent monitoring of tamper conditions for each cabinet.

a. Include the number of tamper switches in the total alarm input figures.

C Provide ID keypads conveniently located near areas being protected so as to allow devices to
arm and disarm.

1.07 SUBMITTALS

A Follow provisions of Section 28 02 00  additional requirements.

B Field Test Reports

1. Upon completion and testing of the installed system, test reports shall be submitted in
booklet form and electronic media showing all field tests performed on, and
adjustments made to each/any component and all field tests performed to prove
compliance with the specified performance criteria.

2. Indicate and interpret test results in written form and verbally to owner/DBR for
compliance with performance requirements at a pre-scheduled meeting.

C Battery calculations to show the expected loads and backup duration for power supplies and
UPS devices for all active ID equipment.

D Security Contractor is responsible to prepare and submit as required to the Authority Having
Jurisdiction (AHJ) any and all information to obtain an Electronic Locking Mechanisms
permit.

1.08 QUALITY ASSURANCE

A Follow provisions of Section 28 02 00 

B Spare Parts:

1. Provide two (2) spare components for every model and configuration of electronic
components and devices used on the project as spare parts inventory.

a. The security integrator will turn over the new and unused components and devices
to the owner at project closeout.

1.09 DELIVERY, STORAGE AND HANDLING

A Follow provisions of Section 28 02 00 
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1.10 PROJECT/SITE CONDITIONS

A Follow provisions of Section 28 02 00 

1.11 WARRANTY

A Follow provisions of Section

B All devices and components shall comply with applicable U.L. standards.

PART 2 - PRODUCTS

2.01 ACCEPTABLE INTRUSION DETECTION MANUFACTURERS

A ID System Platform Software

1. Bosch RPS (Remote Programming Software) D5500CU

B Intrusion Detection Data Gathering Panels (DGP)

1. Bosch B9512G

2. Owner Approved Equivalent

C Keypads

1. Bosch Bosch B915

2. Owner Approved Equivalent

D Tamper Switches

1. Sentrol 3010

2. Owner Approved Equivalent

E Dual Technology Motion Detectors

1. 360 degree: Bosch DS9370

2. Owner Approved Equivalent

F Wall Mounted Motion Detectors

1. Wide Angle: Bosch ISC-PDL1-W18G

2. Narrow Angle,Long Range : Bosch ISC-PDL1-WC30G

3. Or owner approved Equivalent

G Speaker Strobe with Colored Lenses

1. Bosch E70 Speaker Strobe Blue
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2. Or owner approved Equivalent

H POPIT  Expansion Module

1. Bosch B299

2. Or approved Equivalent

I POPIT Input Module

1. Bosch D9127T

2. Or approved Equivalent

J Ethernet Expansion Module

1. Bosch B426

2. Or approved equivalent  

K Powe Supply Expansion Module

1. Bosch B520

2. Or approved Equivalent  

PART 3 - EXECUTION

3.01 GENERAL REQUIREMENTS

A Power Supplies

1. Power supply requirements

a. A switch and on/off indicator within the power supply cabinet.

b. Four hours of sealed gel battery backup to provide continuous operation during
power failure.

1) Provide batteries as required to provide specified battery backup time for a
fully loaded power supply, regardless of the connected load.

c. A battery charger to maintain the battery.

d. Low battery and power fail contacts to monitor the status of the input power and
the battery.

1) Connect each power supply low battery and power fail alarm as a separate
alarm input into DGP.

e. Key lockable wall mount metal enclosure with tamper switch.

2. Additional DGP Power Supply Requirements
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a. The DGP power supply provides power only to DGP’s and shall not provide power
for locks or any other low voltage device.

3. Additional Device Power Supply Requirements

a. Provide device power supplies for other security system devices requiring power
(e.g. card readers, local alarms, motion sensors, etc.)

b. Provide power distribution boards with independently fused outputs.

B Video Surveillance System Integration

1. Automatic Video Call-up

a. All alarms shall call up all cameras in the area of alarm to the screen of the ACID
alarm operator workstation to allow for operator assessment of the alarm.

2. Pre and Post Alarm Video  

a. The operator shall be able to view up to 10 seconds of video before the alarm and
30 seconds after the alarm for all cameras associated with the alarm.  

b. This feature is to be integrated with the operator alarm notification to assist in
alarm assessment.  

c. This feature shall be displayed as an option on the alarm notification screen and
will not require operator to make a manual video search.

3. Recording

a. All cameras whose field of view that include images of the area affected by the
alarm, shall be recorded when an alarm is detected for use in forensic analysis,
including the pre and post alarm video.

4. Duress and Emergency Intercommunications Integration

a. Calls from emergency intercoms/phones with cameras shall provide the above
video call-up and the pre and post alarm video capabilities.

C Access Control Intergration

1. Intrusion system is to be intergrated with owners RS2 access control system.
Contractor shall coordinate arm and disarm fuction required for all exterior door
card readers and dedicated arming card readers .

D Tamper Resistant Screws

1. Provide appropriate screw heads for each application (e.g. countersunk heads for
recessed cover plate screws, flat head screws for standard junction box covers, etc.).

2. The security integrator shall provide Torx® tamper resistant screws for:
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a. Junction boxes located above doors

b. Junction boxes located below ceiling height and/or within reach of hatch ladders

c. Security device cover plates

d. Surface mounted door position switches and armored cable

3.02 ENCLOSURE INSTALLATION

A Enclosures shall be lockable with a tamper switch and installed in a manner to be accessible
with clearance to fully open enclosure door.

B All security panels shall be wired through a dedicated power supply with battery backup.

1. Power to the data gathering panels is to be hardwired utilizing EMT or rigid conduit in
accordance with the Electrical specifications.  

2. A circuit from the Fire Alarm panel must be installed to each lock power distribution
panel.

C Enclosures shall be installed on designated wall fields in a neat and compact manner to allow
for future growth.

D Enclosures shall be sized to allow for 20% growth in each panel.

E All panels and boards shall be installed in enclosure(s) suitable to their environment and
have sufficient size and orientation to include all system components.  

F Each panel shall be labeled accordance with Owner standards.  

1. The label for each panel shall be posted on the exterior of the panel door.

a. Each panel shall have a list of devices connected to it located on the inside cover.  

b. A detailed device layout drawing will be located on the inside of the panel door in
an appropriate sleeve and keeper.

3.03 FURTHER REQUIREMENTS

A Refer to provisions of Section 28 02 00 

B Furnish and coordinate installation of all special device back boxes and ACID field devices
as shown on the security drawings and as specified in this section.

C The exact installation locations of all equipment shall be coordinated and verified with the
Contractor prior to installation.  

1. Subcontractor shall notify the Contractor if any location appears to be unsuitable.

D Provide low voltage power supplies for electric locking devices and ACID devices and
components as shown on the security drawings and specified in this Section.
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E Coordinate with the Telecommunications Subcontractor for data network connections, IP
address requirements, and telephone circuits as required.

F Prepare all systems for user operation.  

1. The security system must be complete and ready to operate prior to Owner final
acceptance of the system.

G Coordinate with the Owner for all system programming requirements.

H Kitchen area is to be programmed as an independent  Zone. Coordinate the exact
programming with the owner  

I Perform database programming as required to support the card reader, alarm point,
surveillance system integration, and control panel configuration as required.

END OF SECTION  28 31 00
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SECTION 31 32 13.26 - LIME-FLY ASH OR FLY ASH STABILIZATION____________ 

PART 1 - GENERAL 

1.01  SCOPE OF WORK 

 
 A.  This Section specifies the requirements for treating and stabilizing existing subgrade material 

or select fill material under pavements or site structures as shown on the drawings, by 
pulverizing, adding lime and or fly ash, and finishing to the lines and grades shown on the 
drawings and constructed as specified herein.   

 
 B. This section excludes work necessary for building pad preparations.  Work within the building 

footprint and surrounding 5 feet shall be accomplished under technical specification 31 23 00 
Excavation and Fill prepared by structural engineer.   

1.02  RELATED WORK SPECIFIED ELSEWHERE 

 A. Drawings and general provisions of the Contract, including A-procurement and Contracting 
Requirements, Division 00 and Division 01 apply to this section. 

 
 B. Clearing and Grubbing:  Section 31 11 00 
 
 C. Site Grading:  Section 31 22 13 
 
 D. Asphalt Concrete Paving:  Section 32 12 16 
 
 E. Concrete Pavement:  Section 32 13 13  

1.03  PROJECT/SITE CONDITIONS 

 A. It is the primary requirement of this specification to secure a completed course of treated 
material containing a uniform lime fly ash or fly ash mixture free from loose or segregated areas, 
or uniform density and moisture content, well bound for its full depth and with a smooth surface 
suitable for placing subsequent courses.  It is to be the responsibility of the Contractor to regulate 
the sequence of his work, to process a sufficient quantity of material to provide full depth as 
shown on PLANS, to use the proper amounts of lime and fly ash, maintain the work, and rework 
the courses as necessary to meet the above requirements. 

1.04  SUBMITTALS (Not Used) 

1.05  APPLICABLE PUBLICATIONS  

 A. American Society for Testing and Materials (ASTM) C977-03 Standard Specification for 
Quicklime and Hydrated Lime for Soil Stabilization. 

 
 B. ASTM Specification C618-08 Standard Specification for Coal Fly Ash and Raw or Calcined 

Natural Pozzolan for Use in Concrete. 
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 C. Texas Department of Transportation Test Method Tex-114-E, Laboratory Compaction 
Characteristics and Moisture-Density Relationship of Subgrade, Embankment Soils, and 
Backfill Material  

 
 D. Texas Department of Transportation 2004 Standard Specifications for Construction of 

Highways, Streets and Bridges (TxDOT) Item 420 Weighing and Measuring Equipment.  

1.06  DEFINITIONS 

 A. Subgrade:  The uppermost surface of an excavation, including excavation for trenches, or the 
top surface of a fill or backfill immediately below the base course, pavement, granular leveling 
fill, or topsoil materials.  

 
 B. Geotechnical Engineer:  The Geotechnical Engineer responsible for geotechnical design and 

materials testing.   
 
 C. Base Course:  The granular material forming the pavement base supported by the subgrade in 

asphalt pavement or unit paver pavement sections.   
 
 D. Embankment:  soil material used to fill an excavation 

1.07  QUALITY ASSURANCE 

 A. Codes and Standards:  Perform earthwork complying with requirements of authorities having 
jurisdiction.  

 
 B. Testing and Inspection Service:  Owner will employ a qualified independent geotechnical 

engineering testing agency to classify proposed on-site and borrow soil materials to verify that 
soils comply with specified requirements and to perform required field and laboratory testing. 
Contractor responsible to coordinate with the testing agency prior to start of work requiring 
testing so as to minimize unnecessary cost or delays to the project.   

 
 C. Testing:  

 
  1. Owner will retain and pay a qualified Geotechnical engineer to take all field samples and 

do all laboratory testing necessary to verify compliance of the work to these 
Specifications or as required by City or other regulatory agencies.  The Geotechnical 
Engineer shall submit results of all testing done during the course of the work to the 
Owner, Architect, and Contractor.  

 
  2. Notify testing lab a minimum of 48 hours in advance of the time testing is required to 

satisfy requirements of this section.  
 
  3. Should testing specified above show work which does not satisfy these Specifications, 

the Contractor shall pay, through the Owner, for all additional tests required to determine 
the extent of work that is not satisfactory and for all additional tests necessary to 
demonstrate compliance with these specifications.  

 
  4. All tests shall be performed by the Geotechnical Engineer in accordance with Test 

Method Tex-114-E or other approved methods selected by Geotechnical Engineer.  
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 D. Certification:  (none needed) 

PART 2 - PRODUCTS 

2.01  LIME 

 A. Lime to meet the requirements of ASTM C977-03 for hydrated lime or quicklime.  When 
Quicklime is specified, the Contractor is to select, prior to construction, the grade to be used 
and notify the Engineer in writing before changing from one grade to another.   

2.02  FLY ASH 

 A. Fly ash to meet ASTM Specification C618-05, Class C.  Fly ash to also have a minimum CaO 
content of 20 percent.  

2.03  WATER  

 A. Water used for mixing or curing shall be reasonably clean and free of oil, salt, acid, alkali, sugar, 
vegetable matter or other substances injurious to the finished product.  

 
 B. Water sources other than the local municipal domestic water supply must be approved by the 

Owner.  
 
  1. If onsite reclaimed water sources are used, tanks and apprentices must be clearly marked 

with the words “non-potable” water.  

2.04  SOIL 

 A. Soil should be a clayey type soil, free of organic material, large rocks and other unsuitable 
materials with a plasticity index greater than 10 and a liquid limit in excess of 30.  The soil 
should not contain more than twenty percent sands or silts.  

PART 3 - EXECUTION 

3.01  EQUIPMENT 

 A. All machinery, tools, and equipment used are to be maintained in a satisfactory and workmanlike 
manner.  

 
 B. Lime and fly ash is to be stored and handled in closed weather-proof containers until 

immediately before distribution on the road.  If storage bins are used, they are to be completely 
enclosed.  Material in bags to be stored in weatherproof buildings with adequate protection from 
ground dampness.  

 
 C. If lime and/or fly ash is furnished in trucks, each truck is to have the weight of lime and fly ash 

verified on public scales.  Scales are to conform to the requirements of the TxDOT Item 420 
"Weighing and Measuring Equipment."  

 
 D. If lime and/or fly ash is furnished in bags, each bag is to bear the manufacturer's certified weight.  

Bags varying more than 5 percent from that weight may be rejected.  The average weight of 
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bags in any shipment, as shown by weighing 50 bags taken at random, is to be not less than the 
manufacturer's certified weight.  

3.02  CONSTRUCTION  

 A. Preparation of Roadbed:  Before other operations are begun, the roadbed is to be graded and 
shaped as required to construct in conformance with the lines, grades, thickness, and typical 
cross-section on the PLANS.  Unsuitable soil or material to be removed and replaced with 
acceptable material.  The subgrade to be firm and able to support, without displacement, the 
construction equipment and the compaction hereinafter made stable by scarifying, and aeration 
or adding lime and/or fly ash, and compacting until it is of uniform stability.  If the Contractor 
elects to use a cutting and pulverizing machine to remove the subgrade material accurately to 
the secondary grade and pulverizing the material at the same time, there is no requirement to 
neither expose the secondary grade nor windrow the material.  However, the Contractor will be 
required to roll the subgrade, as directed by the geotechnical engineer, before using the 
pulverizing machine and correct any soft areas that this riling may reveal.  This method to be 
permitted only where a machine is provided, which ensures that the material is cut uniformly to 
the proper depth and which has cutters to plane the secondary grade to a smooth surface over 
the entire width of the cut.  The machine to be of such design that a visible indication is given 
at all times that the machine is cutting to the proper depth.   

 
 B. Application:  Lime to be spread only on that area where the first mixing operation can be 

completed during the same working day.  The sequence for application of lime and fly ash to be 
as specified below.  The application and mixing of lime or fly ash with the material to be 
accomplished by the methods hereinafter described as "Slurry Placing."   

  
  1. Slurry Placing:  The lime or fly ash to be mixed with water in vehicles with approved 

distributors and applied as a thin water suspension or slurry.  Quicklime to be applied 
with a lime percentage not less than that applicable for the grade used.  The distribution 
of lime or fly ash as directed by the Owner to be attained by successive passes over a 
measured section of roadway until the proper moisture and lime or fly ash content has 
been secured.  The distributor vehicle to be equipped with an agitator to keep the lime or 
fly ash and water in a uniform mixture.  

 
 C. Mixing 
 
  1. Mixing:  The materials to be uniformly mixed by approved methods. 
 
   a. If the soil binder lime mixture contains clods, they are to be reduced in size by 

raking, blading, sinking, barrowing, scarifying, or the use of other approved 
pulverization methods.  This shall be done in a way such that when all nonslaking 
aggregates retained on the No. 4 sieve are removed, the remainder of the material 
is to meet the following requirements when tested at the field moisture condition 
or dry by laboratory sieves.  

 
     1) Minimum Passing 1-3/4-inch Sieve:  100 percent.  
 
     2) Minimum Passing No 4 Sieve:  60 percent.  
 
   b. It is the intent of this specification that lime and fly ash may be spread sequentially 

prior to commencement of mixing operations.  
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   c. During the interval of time between application and mixing, hydrated lime or fly 
ash that has been exposed to excessive loss due to washing or blowing not to be 
accepted for payment.  Spreading, mixing, compaction, and finishing for lime-fly 
ash stabilized subgrade to be completed during daylight hours of the same day.  

 
  2. Mixing Procedures for Fly Ash Only:  If fly ash only is to be used without lime, the 

following mixing procedures to apply. 
 
   a. The raw material to be thoroughly mixed by approved road mixers or other 

approved equipment, and the mixing continued until a homogeneous, friable 
mixture is obtained, free from all clods or lumps.  

 
   b. The fly ash to be distributed at a uniform rate and in such manner as to reduce the 

scattering of fly ash by wind.  Fly ash not to be applied when wind conditions are 
such that blowing fly ash becomes objectionable to traffic or adjacent property 
owners.  A motor grade shall not be used to spread fly ash.  

 
   c. The material and fly ash to be thoroughly mixed by approved road mixers or other 

approved equipment, and the mixing continued until a homogeneous, friable 
mixture of material is obtained, free from all clods or lumps.  If the soil bind-fly 
ash mixture contained clods, they are to be reduced in size by raking, blading, 
discing, hallowing scarifying, or the use of other approved pulverization methods.  
This shall be done in a way such that when all nonslaking aggregates retained on 
the No. 4 sieve are removed, the remainder of the material meets the following 
requirements when tested at the field moisture condition or dry by laboratory 
sieves:  

 
     1) Minimum Passing 1-3/4-inch Sieve:  100 percent. 
 
     2) Minimum Passing No. 4 Sieve:  60 percent. 
 
   d. Fly ash to be applied only to such an area that all the operations can be continuous 

and completed in daylight.  
 
   e. During the interval of time between application and mixing, fly ash that has been 

exposed to the open air for a period of 6 hours or more or to excessive loss due to 
washing or blowing not to be accepted for payment.  It is recommended that mixing 
and compaction of fly ash stabilized subgrade be completed within 2 hours in order 
to take advantage of rapid initial set characteristics.  

 
   f. Mixing after the addition of fly ash to be accomplished dry or with a minimum 

amount of water to prevent fly ash balls.  
 
 D. Compaction:  Compaction of the mixture to begin immediately after adding and mixing of the 

last stabilizing agent and be completed within 6 hours.  The material to be aerated or sprinkled 
as necessary to provide the optimum moisture.  Compaction to begin at the bottom and continue 
until the entire depth of mixture is uniformly compacted by the "Density Control" method. 

 
 Description    Density 
 
 For Lime-Fly Ash or   Not less than 95 percent 

 Fly Ash Treated Subgrade 
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  The testing to be as outlined in Test Method Tex-114-E or other approved methods.  In addition 

to the requirements specified for density, the full depth of the material shown on the PLANS to 
be compacted to the extent necessary to remain firm and stable under construction equipment.  
Throughout this entire operation, the shape of the base course to be maintained by blading, and 
the surface upon completion to be smooth and in conformity with the typical section shown on 
the PLANS and to the established lines and grades.  

 
 E. Finishing, Curing, and Preparation for Surfacing:  After the final layer or course of the lime-fly 

ash or fly ash treated subgrade, subbase, or base has been compacted, it is to be brought to the 
required lines and grades in accordance with the typical sections.  

 
  1. The resulting base surface to be thoroughly rolled with a pneumatic tire roller and 

"clipped," "skinned," or "tight bladed" by a power grader to a depth of approximately 1/4-
inch, removing all loosened stabilized material from the section.  The surface then to be 
thoroughly compacted with the pneumatic roller, adding small increments of moisture as 
needed during rolling.  If plus No. 4 aggregate is present in the mixture, one complete 
coverage of the section with the flat wheel roller to be made immediately after the 
"clipping" operation.  Surface finishing methods to be varied from this procedure 
provided a dense, uniform surface free of surface compaction planes is produced.  The 
moisture content of the surface material must be maintained at optimum during all 
finishing operations.  Surface compaction and finishing to proceed in such a manner as 
to produce, in not more than 2 hours, a smooth, closely knit surface, free of cracks, ridges, 
or loose material conforming to the crown, grade, and line shown on the plans. 

 
  2. After the lime-fly ash or fly ash treated course has been finished as specified herein, the 

surface is to be protected against rapid drying by either of the following curing methods 
for a period of not less than 3 days or until the surface or subsequent courses are placed.  

 
    a. Maintain a thorough and continuously moist condition by sprinkling.  
 
   b. Apply a 2-inch layer of earth on the completed course and maintain in a moist 

condition.  
 
  3. Completed sections of lime-fly ash or fly ash treated material in place may be opened 

immediately to local traffic and to construction equipment and to all traffic after the 
curing period, provided the lime-fly ash or fly ash treated course has hardened sufficiently 
to prevent marring or distorting the surface by equipment or traffic. 

3.03  MEASUREMENT  

 A. Lime-fly ash or fly ash treatment of the subgrade, existing subbase, and existing base to be 
measured by the square yard to neat lines as shown on the typical sections.  When dry lime or 
quick lime is used, the quantity of lime to be measured by the ton of 2,000 pounds dry weight.  
When Quicklime is used, the quantity of lime to be calculated from the required minimum 
percent solids based upon the use of Grade 1, Grade 2, or Grade 3 as follows.  

 
  1. Grade 1:  The "Dry Solids Content" to be at least 31 percent by weight of the slurry and 

the quantity of lime to be calculated by the ton of 2,000 pounds based on the 31 percent, 
as delivered on the road.  
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  2. Grade 2:  The "Dry Solids Content" to be at least 35 percent by weight of the slurry and 
the quantity of lime to be calculated by the ton of 2,000 pounds based on the 35 percent, 
as delivered on the road.  

 
  3. Grade 3:  The "Dry Solids Content" to be at least 46 percent by weight of the slurry and 

the quantity of lime to be calculated by the ton of 2,000 pounds based on the 46 percent, 
as delivered on the road.  

 
 B. Fly ash to be measured by the ton of 2,000 pounds dry weight.  Fly ash may be applied in dry 

or in Slurry form.  Moisture content in the final mix not to exceed moisture by more than 2 
percent.  

3.04   PAYMENT  

 Work performed and materials furnished as prescribed by this Item and measured as provided under 
paragraph 3.3A are to be paid at the lump sum price bid in the proposal.  

 
 A. Fly ash to be paid for at the unit bid per ton of 2,000 pounds for "Fly Ash," which price to be 

full compensation for furnishing all fly ash.  
 
 B. "Lime-Fly Ash Treated Subgrade (Density Control)" and "Fly Ash Treated Subgrade (Density 

Control)" to be paid for at the unit price bid per square yard of compacted subgrade.  
 
  1. Manipulation of "Lime-Fly Ash Treated Subgrade" and "Fly Ash Treated Subgrade" to 

be paid for at the unit price bid per square yard per Item "Manipulation of Lime, Fly Ash, 
and or Cement for Stabilization of Compacted Subgrade." 

 
  2. "Density Control" is required on this project.  Sprinkling and rolling not to be paid for 

directly, but the cost of all sprinkling and rolling to be subsidiary to other bid items.  
 
  3. The unit price bid to be full compensation for all correction of secondary subgrade; for 

loosening, mixing, pulverizing, spreading, drying, application of lime and/or application 
of fly ash, water content of the slurry, shaping, and maintaining; for all manipulations 
required; for all hauling and freight involved; for all tools equipment, labor, and for all 
incidentals necessary to complete the work.  

END OF SECTION 


