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SECTION 143100 - ESCALATORS
This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

Usually delete first option in first paragraph below; retain only if retaining other requirements for high-traffic escalators.  High-traffic escalators should be specified for applications such as transit systems, sports and entertainment facilities, and other occupancies where large crowds and a sense of urgency result in a high concentration of passengers, causing structural and machinery loads to be higher than normal.  High-traffic escalators cost about 25 to 50 percent more than standard escalators, and so they should not be specified indiscriminately.

A. This Section includes [high-traffic,] [interior] [and] [exterior] escalators.

B. Related Sections include the following:

List below only products, construction, and equipment that the reader might expect to find in this Section but are specified elsewhere.

1. Division 03 Section "Cast-in-Place Concrete" for setting sleeves, inserts, and anchoring devices in concrete.

2. Division 05 Section "Structural Steel Framing" for attachment plates, angle brackets, and other preparation of structural steel to support escalator trusses.

Delete subparagraph below if not required.

3. Division 08 Section "Access Doors and Frames" for wall and ceiling access panels and access doors in escalator enclosures.

Delete subparagraph above and below if escalator enclosure and finishes are specified in this Section.  If retaining below, consider revising to cite applicable Section.

4. Division 09 Sections for enclosures of, and finishes applied to, exterior of escalators.

Usually delete subparagraph below, making caution signs work of this Section for undivided responsibility of escalator work.  Retaining below and specifying caution signs in the sign Section allow some control over aesthetic and material qualities of signs.

5. Division 10 Section "Signage" for caution signs required by ASME A17.1.

6. Division 26 Sections for electrical service to escalators, including disconnect switches.

Delete first subparagraph below if not required.  Below allows power to be disconnected from motor before fire sprinklers can activate.

7. Division 28 Section "Fire Detection and Alarm" for smoke detectors that activate escalator alarm and, after at least 15 seconds, cause the interruption of power to the escalator motor and brake and for connection to escalator controllers.

1.3 DEFINITIONS

Retain first paragraph below only if retaining other requirements for high-traffic escalators.

A. High-Traffic Escalators:  Escalators designed specifically for use where high-traffic volumes produce dense occupancy resulting in structural, machinery, and brake loads much higher than normal.

B. Defective Escalator Work:  Operation or control system failure, including excessive malfunctions; performances below specified ratings; excessive wear; unusual deterioration or aging of materials or finishes; unsafe conditions; the need for excessive maintenance; abnormal noise or vibration; and similar unusual, unexpected, and unsatisfactory conditions.

1.4 PERFORMANCE REQUIREMENTS

Revise paragraph below if another speed is required and available.  Either 90 or 100 fpm (0.46 or 0.5 m/s) is standard with most manufacturers; 100 fpm (0.5 m/s) is the maximum allowed by ASME A17.1.

A. Rated Speed:  [90 fpm (0.46 m/s)] [or] [100 fpm (0.5 m/s)].

Paragraph below is an additional safety feature; verify availability with manufacturers selected before retaining.  See Evaluations.

B. Braking Performance:  Provide brakes that stop escalator in up-running mode at a rate no greater than 3 ft./s2 (0.91 m/s2).

Paragraph below is an additional safety feature offered by Schindler Elevator Corp.  See Evaluations.  Do not retain both paragraph above and below.

C. Braking Performance:  Provide brakes that produce a stopping force on escalator in up-running mode that is one-third that used in down-running mode.

Paragraph below requires escalators that comply with ASME A17.1, without using skirt deflector devices.  Verify availability with manufacturers selected before retaining.  See Evaluations.

D. Step/Skirt Performance Index:  Not more than 0.15.

Retain paragraph below for high-traffic escalators.

E. Structural and Mechanical Performance for High-Traffic Escalators:  For the purpose of structural design, driving machine and power transmission calculations, and brake calculations, design high-traffic escalators for loads not less than [2] <Insert number> times the design loads required by ASME A17.1.

Consider retaining paragraph below; revise if local building code has more stringent requirements.  ASME A17.1 has structural requirements for handrails but they are not the same as those in ASCE 7.  Authorities having jurisdiction may require compliance with railing requirements in building code, which usually references ASCE 7.

F. Structural Performance of Balustrades, Deck Barricades, and Handrails:  Provide components and assemblies capable of withstanding the effects of loads indicated in ASCE 7 for handrail assemblies and guardrail systems.

1.5 SUBMITTALS

A. Product Data:  Include capacities, sizes, performances, safety features, finishes, and similar information.

B. Shop Drawings:  Show plans, elevations, sections, and details indicating coordination with building structure and relationships with other construction.  Indicate variations from specified requirements, maximum loads imposed on building structure at points of support, and power requirements.  Indicate access and ventilation for escalator machine space.

C. Samples for Initial Selection:  For exposed materials involving color selection.

Delete paragraph above if colors and other characteristics are preselected and specified or scheduled.  Retain first paragraph below with or without above.  Delete below if standard finishes are specified.

D. Samples:  For exposed finishes, 3-inch- (75-mm-) square Samples of sheet materials, and 4-inch (100-mm) lengths of running trim members.

E. Manufacturer Certificates:  Signed by manufacturer certifying that escalator layout and dimensions, as shown on Drawings, and electrical service, as shown and specified, are adequate for escalator system being provided.

Coordinate first paragraph below with qualification requirements in Division 01 Section "Quality Requirements" and as supplemented in "Quality Assurance" Article.

F. Qualification Data:  For Installer.

G. Operation and Maintenance Data:  For escalators to include in emergency, operation, and maintenance manuals.

Usually delete subparagraph below for projects where Owner's staff will not maintain escalators.  Retaining below will increase cost of escalators.

1. In addition to items specified in Division 01 Section "Operation and Maintenance Data," include diagnostic and repair information available to manufacturer's and Installer's maintenance personnel.

H. Inspection and Acceptance Certificates and Operating Permits:  As required by authorities having jurisdiction for normal, unrestricted escalator use.

I. Warranty:  Special warranty specified in this Section.

J. Continuing Maintenance Proposal:  Service agreement specified in this Section.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:  Escalator manufacturer[ or manufacturer's authorized representative who is trained and approved for installation of units required for this Project].

B. Source Limitations:  Obtain escalators[ and moving walks, specified in another Division 14 Section,] through one source from a single manufacturer.

Always retain code-compliance requirement in paragraph below.

C. Regulatory Requirements:  Comply with ASME A17.1.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver, store, and handle materials, components, and equipment in manufacturer's protective packaging.

B. Store materials, components, and equipment off of ground, under cover, and in a dry location.  Handle according to manufacturer's recommendations to prevent damage, deterioration, or soiling.

1.8 COORDINATION

A. Coordinate installation of sleeves, block outs, escalator equipment with integral anchors, and other items that are embedded in concrete or masonry for escalator equipment.  Furnish templates, sleeves, escalator equipment with integral anchors, and installation instructions and deliver to Project site in time for installation.

B. Coordinate sequence of escalator installation with other work to avoid delaying the Work.

C. Coordinate locations and dimensions of other work relating to escalators including sumps and floor drains in pits, electrical service, and electrical outlets, lights, and switches in pits.

1.9 WARRANTY

Delete this Article if appropriate, especially if a good maintenance agreement is established.

When warranties are required, verify with Owner's counsel that special warranties stated in this Article are not less than remedies available to Owner under prevailing local laws.  Coordinate with Division 01 Section "Product Requirements."

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair, restore, or replace defective escalator work within specified warranty period.

Verify available warranties for units and components and insert number in subparagraph below.

1. Warranty Period:  [One year] <Insert warranty period> from date of Substantial Completion.

1.10 MAINTENANCE SERVICE

To avoid problems, initial maintenance service and warranty should run concurrently.  Manufacturer's warranties typically cover only the cost of parts; paragraph below covers the cost of labor to replace defective, damaged, or worn parts as well as routine maintenance.  Revise time period if required by Owner; 3 to 12 months is typical.

A. Initial Maintenance Service:  Beginning at Substantial Completion, provide [one years'] <Insert time period> full maintenance service by skilled employees of escalator Installer.  Include monthly preventive maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and adjusting as required for proper escalator operation at rated speed and capacity.  Provide parts and supplies same as those used in the manufacture and installation of original equipment.

1. Perform maintenance, including emergency callback service, during normal working hours.

Select subparagraph above or below.  Retaining below can add appreciable cost to continuing service contract but may not add much cost for initial maintenance service.

2. Include 24-hour-per-day, 7-day-per-week emergency callback service.

Retain subparagraph below with either subparagraph above.  Revise to one hour for critical applications or to more than two hours for remote locations.

a. Response Time:  Two hours or less.

Paragraph above provides maintenance service through warranty period.  Paragraph below provides service contract beyond that.  Include below along with above if appropriate.  If continuing maintenance proposal is to be submitted at time of bid, include that information in the Instructions to Bidders.

B. Continuing Maintenance Proposal:  Provide a continuing maintenance proposal from Installer to Owner, in the form of a standard [one-year] [two-year] [five-year] <Insert agreement period> maintenance agreement, starting on date initial maintenance service is concluded.  State services, obligations, conditions, and terms for agreement period and for future renewal options.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.  Retain one of two paragraphs and list below if naming manufacturers.  See Division 01 Section "Product Requirements."  Verify that manufacturer has service facilities within reasonable distance of Project location.

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

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

1. Fujitec America, Inc.

2. KONE Inc.

3. Otis Elevator Co.

4. Schindler Elevator Corp.

5. ThyssenKrupp Elevator.

6. <Insert manufacturer's name.>

2.2 MATERIALS

A. Stainless Steel:  ASTM A 240/A 240M, Type [304] [316] [304, except use Type 316 for exterior escalators].

1. Satin Finish:  No. 4 directional satin.

Usually retain subparagraph above and delete three subparagraphs below.

2. Polished Finish:  No. 8 mirror polish.

3. Gold-Colored Satin Finish:  No. 4 directional satin with gold-colored oxide or titanium nitride finish.

4. Gold-Colored Mirror Finish:  No. 8 mirror polish with gold-colored oxide or titanium nitride finish.

B. Satin Bronze Sheet:  ASTM B 36/B 36M, Alloy UNS No. C28000 (muntz metal), fine satin finish, lacquered.

Delete paragraph above and below if no bronze; revise if oxidized finish is desired.

C. Satin Bronze Extrusions:  ASTM B 455, Alloy UNS No. C38500 (architectural bronze), fine satin finish, lacquered.

Retain paragraph below if PTFE-coated steel skirt panels are specified.

D. Steel Sheet:  Cold-rolled steel sheet, ASTM A 1008/A 1008M, commercial steel, Type B, exposed, matte finish.

Insert other finish materials, if required, such as anodized aluminum, plastic laminate, etc.

E. Clear Tempered Glass:  ASTM C 1048, Condition A (uncoated surfaces), Type 1 (transparent glass, flat), Class 1 (clear), Quality q3 (glazing, select), Kind FT (fully tempered), [10.0] [12.0] mm thick.

Retain paragraph above or paragraph and subparagraph below, or delete all if no transparent balustrades.

F. Tinted Tempered Glass:  ASTM C 1048, Condition A (uncoated surfaces), Type 1 (transparent glass, flat), Class 2 (tinted), Quality q3 (glazing, select), Kind FT (fully tempered), [10.0] [12.0] mm thick.

1. Color:  [Bronze] [Gray] [Green] <Insert color>.

2.3 COMPONENTS

A. General:  Provide preengineered escalators complying with requirements.  Unless otherwise indicated, provide standard components as indicated in manufacturers' publications and as required for a complete escalator.

Delete paragraph above and retain first paragraph below for high-traffic escalators.  See Evaluations.

B. General:  Provide high-traffic escalators complying with requirements.  Unless otherwise indicated, provide heavy-duty components as indicated in manufacturers' publications and as required for a complete escalator.

Select one of three options in subparagraph below with either paragraph above.  Two flat steps are typical, three steps are used for longer runs and faster escalators, and four steps are maximum allowed by ASME A17.1 and are seldom used.

1. Provide escalators with [two] [three] [four] flat steps at top and bottom landings.

Retain subparagraph below with either paragraph above.

2. Fabricate exposed metalwork, including deck covers, balustrade panels, and trim to provide surface flatness equivalent to stretcher-leveled standard of flatness and sufficient strength for indicated use; increase metal thickness or reinforce with concealed stiffeners, backing materials, or both, as necessary.  Support joints with concealed stiffeners as needed to hold exposed faces of adjoining sheets in flush alignment.

C. Opaque Balustrades:  Manufacturer's standard profile or arrangement of moving handrails on fully paneled guide rail with interior balustrade panels, deck covers, skirts, trim, and accessories.[  Prepare for exterior finish below the deck covers, specified in another Section.]

Usually delete paragraph above or first paragraph below.  Indicate on Drawings if using both types.

D. Transparent Balustrades:  Manufacturer's standard profile or arrangement of moving handrails on guide rail that is supported by tempered glass panels, with deck covers, skirts, trim, and accessories.[  Prepare for exterior finish below the deck covers, specified in another Section.]

E. Guards at Ceiling Intersection:  Clear plastic.

F. Handrails:  Smooth, jointless, reinforced neoprene.

1. Color:  [Black] [Match Architect's sample] [As selected by Architect from manufacturer's full range] <Insert color>.

Coordinate selection in paragraph below with "Materials" Article.

G. Deck Covers and Trim:  [Satin stainless steel] [Polished stainless steel] [Gold-colored satin stainless steel] [Gold-colored polished stainless steel] [Satin bronze].

Delete paragraph below if transparent balustrades are used exclusively.  Antislide devices are raised objects that are required with high-deck balustrades where the outer edge of deck is more than 8 inches (200 mm) from the edge of handrail or when the distance between handrails is more than 12 inches (300 mm); they are to prevent people from sliding down the deck.  If retaining, coordinate selection with "Materials" Article.

H. Antislide Devices:  [Satin stainless steel] [Polished stainless steel] [Gold-colored satin stainless steel] [Gold-colored polished stainless steel] [Satin bronze].

Delete paragraph below if transparent balustrades are used exclusively.  If retaining, coordinate selection with "Materials" Article.

I. Balustrade Interior Panels:  [Satin stainless steel] [Polished stainless steel] [Gold-colored satin stainless steel] [Gold-colored polished stainless steel] [Satin bronze].

Delete paragraph below if finish for exterior of escalator is specified in another Section; coordinate with "Related Sections" Paragraph in Part 1 "Summary" Article.  If retaining, coordinate selection below with "Materials" Article.

J. Balustrade Exterior Panels[ and Escalator Soffits]:  [Satin stainless steel] [Polished stainless steel] [Gold-colored satin stainless steel] [Gold-colored polished stainless steel] [Satin bronze].

For maximum competition, retain "if applicable" option in title of first paragraph below; see Evaluations.  Selecting last option also helps maximize competition.

K. Skirt Panels[, if Applicable]:  [Satin stainless steel] [Polished stainless steel] [Satin stainless steel with exposed surface coated with clear PTFE] [Steel panels with exposed surface coated with PTFE] [Manufacturer's standard low-friction material].

L. Steps:  One-piece, die-cast aluminum with demarcation grooves at front and rear of tread surface.

Delete first subparagraph below if not required.  Verify availability and color selection with selected manufacturers before retaining.

1. Finish:  Powder-coated, [gray] [black] <Insert color>.

2. Step Demarcation:  Yellow inserts at sides and back of step treads.

Subparagraph above makes side and back of steps more visible and is required by ASME A17.1.  Subparagraph below is required by ADAAG for transportation facilities.  Delete below if not desired.

3. Nosing Demarcation:  2-inch- (50-mm-) wide yellow stripe at nosings of step treads.

Most combs are now made of plastic; before yellow color came into use, most were made of aluminum.

M. Combs:  [Integrally colored structural plastic] [Cast aluminum] [Cast aluminum with powder-coated finish].

ASME A17.1 requires visual contrast between comb and steps (by color, pattern, or texture).  Before retaining one of four options in subparagraph below, verify availability of colors with manufacturers selected.

1. Comb Color:  [Yellow] [Black] [Gray] [Red] <Insert color>.

N. Floor Plates:  [Cast or extruded aluminum] [Stainless steel] with grooved or patterned surface and mill finish.

Delete paragraph above and retain paragraph below for exterior applications and near building entrances.  Before retaining, verify availability of stainless steel with manufacturers selected.

O. Abrasive-Surface Floor Plates:  [Cast or extruded aluminum] [Stainless steel] with grooved or patterned surface and with abrasive material embedded in or metallically bonded to floor-plate surface and having a coefficient of friction of 0.6 or higher when tested according to ASTM C 1028.

Revise location of switches in paragraph below if desired; starting switch must be located with steps in sight.  Delete option if two-directional operation is not required.

P. Operational Control:  Provide[ escalators designed and equipped to run equally in either direction.  Provide key-operated switches for directional control and] key-operated starter switches located on exterior deck above newel base at both upper and lower landings of escalators.

2.4 FEATURES

Most manufacturers offer some form of fault indicator as an option to help determine cause of malfunctions.  Consult manufacturers and revise paragraph and subparagraph below if necessary.  Delete if not required.

A. Fault Indicator:  Provide escalators with a microprocessor unit that monitors safety devices, motor temperature, and escalator speed and records in nonvolatile memory date, time, and device identification if a safety device is activated or escalator malfunctions.

1. Provide built-in[ or plug-in] unit to display recorded information.

Paragraph below is an alternative with some manufacturers, standard with others.

B. Reduced-Current Starting:  Provide escalator motors with wye-delta or solid-state starting.

Verify availability and cost of feature in paragraph below before specifying.  Extra cost could be recouped by energy savings.

C. Energy-Saving Feature:  Provide escalator motors and controls designed for motors to run on partial windings (at reduced power) when not under full load.

First paragraph below requires heavy-duty motors; retain only for high-traffic escalators.

D. Provide motors complying with NEMA MG 1, Insulation Class B.

E. Brake-Saving Feature:  Provide stopping mechanism that allows escalator to coast to a stop before applying brakes, unless stopping is initiated by a safety device.

Mechanism in paragraph below adds cost but may also reduce wear and maintenance costs and prolong life of escalator.  Consider retaining for standard escalators and always retain for high-traffic escalators.

F. Equip step drive mechanism with automatic step-chain lubricators.

Paragraph below is optional with most manufacturers but is usually specified.

G. Oil Drip Pan:  Provide metal pan under full width and length of escalator to collect and hold oil and grease drippings from lubricated components.  Design and fabricate drip pan to sustain a load of 250 lbf (1.1 kN) on a 1.0-sq. ft. (0.9-sq. m) area at any location without permanent deflection.

Lights in paragraph below allow approaching passengers to determine direction of escalator travel.

H. Direction Indicator Lights:  Provide red and green indicator lights at least 2 inches (50 mm) in diameter in [right-hand] [both] balustrade newels at both upper and lower landings.  Green light indicates entrance end, and red light indicates exit end.  When escalator is stopped, red lights are illuminated at both ends.

Feature in paragraph below, especially desirable if lighting levels are low, is in addition to green lights that illuminate gaps between steps and that are required by ASME A17.1 under steps at landings.

I. Combplate Lights:  Provide recessed light fixtures with flush lenses mounted in skirt panels at each side of combplates designed to illuminate steps at combplate.

Verify availability of safety feature in paragraph below with selected manufacturers.  ASME A17.1 does not require a governor if motor is directly connected to driving machine, unless it has variable-frequency control.  If required by ASME A17.1, governor need only activate at 40 percent above rated speed.

J. Overspeed Governor:  Provide units with overspeed governor that is activated if speed of steps exceeds rated speed by more than 20 percent.

Paragraph below describes a safety device.  ASME A17.1 only requires step upthrust device at lower landing.

K. Upper-Landing, Step Upthrust Device:  Activated if a step is displaced against upthrust track at upper curve in passenger-carrying line of track system.

Paragraph below is more stringent requirement that was included in ASME A17.1 until 1997 Addenda changed required forces to 400 lbf (1780 N) at either side, 800 lbf (3560 N) at center, and 150-lbf (668-N) resultant vertical force.  See Evaluations.

L. Comb-Step Impact Device:  Activated if a horizontal force in direction of travel is applied exceeding 112 lbf (500 N) at either side or exceeding 225 lbf (1000 N) at center of front edge of combplate, or a resultant force in upward direction is applied exceeding 150 lbf (688 N) at center of front edge of combplate.

2.5 EXTERIOR ESCALATORS

Revise this Article to suit local climate and exposure conditions.  Indicate on Drawings which escalators are exterior.  ASME A17.1 requires that exterior escalators be covered.

Usually retain first option in first paragraph below.  Coordinate with finishes selected in "Components" Article.

A. Fabricate exposed components from [stainless steel] [bronze], unless otherwise indicated.

B. Hot-dip galvanize escalator trusses and other structural components to comply with ASTM A 123/A 123M.  Use only stainless-steel or zinc-plated fasteners for assembly of escalator components.

If retaining first paragraph below, which is recommended, retain "Oil Drip Pan" Paragraph in "Features" Article.

C. Fabricate oil drip pan from galvanized steel sheet.  Provide drain and oil/water separator in oil drip pan.

D. Provide drains, weeps, and drips to prevent water accumulation on horizontal surfaces and to direct water away from electrical equipment and moving parts.

E. Provide enclosures complying with NEMA 250, Type 4 for electrical connections, switches, and equipment.

F. Provide totally enclosed motors complying with NEMA MG 1, Insulation Class B.

Delete paragraph below if retaining automatic step-chain lubricators in "Features" Article.

G. Equip step drive mechanism with automatic step-chain lubricators.

Delete paragraph below if heat is provided under Division 23 Sections or is considered unnecessary due to local climate.

H. Provide electric heaters with integral thermostats in escalator truss space to maintain temperature above 40 deg F (4.4 deg C).

Delete paragraph below if heat in paragraph above is sufficient or is considered unnecessary due to local climate.

I. Equip combplates with 400-W electric heaters to prevent ice and snow accumulation.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine escalator areas, with Installer present, for compliance with requirements, installation tolerances, and other conditions affecting performance.  Examine supporting structure, machine spaces, and pits; verify critical dimensions; and examine conditions under which escalators are to be installed.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

Delete subparagraph below if not required.

2. For the record, prepare written report, endorsed by Installer, listing dimensional discrepancies and conditions detrimental to performance or indicating that dimensions and conditions were found to be satisfactory.

3.2 INSTALLATION

A. Comply with manufacturer's written instructions.

B. Set escalators true to line and level, properly supported, and anchored to building structure.  Use established benchmarks, lines, and levels to ensure dimensional coordination of the Work.

C. Adjust installed components for smooth, efficient operation, complying with required tolerances and free of hazardous conditions.  Lubricate operating parts, including bearings, tracks, chains, guides, and hardware.  Test operating devices, equipment, signals, controls, and safety devices.[  Install oil drip pans and verify that no oil drips outside of pans.]

D. Repair damaged finishes so no evidence remains of correction work.  Return items that cannot be refinished in the field to the shop, make required repairs and refinish entire unit, or provide new units as required.

3.3 FIELD QUALITY CONTROL

A. Acceptance Testing:  On completion of escalator installation and before permitting use of escalators, perform acceptance tests as required and recommended by ASME A17.1 and by authorities having jurisdiction.

1. For escalators specified to comply with requirements more stringent than those of ASME A17.1, perform tests for compliance with specified requirements.  Test optional safety devices.

B. Advise Owner, Architect, and authorities having jurisdiction in advance of dates and times tests are to be performed.

3.4 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to operate[, adjust, and maintain] escalators.  Refer to Division 01 Section "Demonstration and Training."

B. Check operation of escalators with Owner's personnel present and before date of Substantial Completion.  Determine that operation systems and devices are functioning properly.

C. Check operation of escalators with Owner's personnel present not more than one month before end of warranty period.  Determine that operation systems and devices are functioning properly.

END OF SECTION 143100
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