DIVISION 14 - CONVEYING EQUIPMENT
Section 14 24 00 - Hydraulic Elevator


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK

A. The extent and location of the “Hydraulic Elevators” Work is indicated in the Contract Documents.
B. Work to include (but not limited to) the driving machines (pumping units), cars, hoistway entrances, signals, controls, electrical wiring, roping, plungers, buffers and devices for operating, dispatching, safety, security, leveling and alarm.

C. The term “hydraulic elevator” is hereby defined to include an elevator in which the car is hoisted directly by action of a hydraulic plunger and cylinder without counterweights.

1.2 GOVERNING CODES, STANDARDS, AND REFERENCES

A. ANSI A17.1 “American National Standards Institute Safety Code for Elevators, Dumbwaiters, Escalators and Moving Walks” elevator code

B. Rule 211 Am. Std. Elevator Code fire emergency service

C. AWS

D. NEI (National Elevator Industries)

E. NFPA-70 (National Electric Code )

F. Underwriters Laboratories
1.3 GENERAL

A. Elevator Code: Except as otherwise indicated, and except for more stringent requirements of governing regulations (which must be complied with), comply with applicable requirements of the “American National Standards Institute Safety Code for Elevators, Dumbwaiters, Escalators and Moving Walks” (ANSI A17.1) published by the American National Standards Institute, hereinafter referred to as the “Code.”

B. Hoistway Construction: Verify dimensions of the hoistway, pit, and machine room, as shown and as constructed, before fabricating and installing elevator Work.

1. Examine all parts of the supporting structure and the conditions under which the elevator Work is to be installed.

C. Installer shall be either the elevator manufacturer or a licensee of the manufacturer, who has not less than five years’ successful experience with the installation of similar elevators, and who is currently under contract for maintenance of similar elevators in the area, and who maintains a service center within 50 miles of the project site.

1.4 SUBMITTALS

A. Submit material data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittal shall include the following:

1. Manufacturer’s Data: Submit the manufacturer’s specifications and installation instructions for the complete elevator system. Include a complete listing and description of performance and operating characteristics, clearly indicating where the actual elevators will be in any way modified from the requirements and how these differences (in every case) exceed the minimum requirements. The Engineer will be the final judge of whether the proposed difference is acceptable in each case.

2. Drawings: Submit shop drawings for the elevator system and all of its components, including typical details of assembly, erection and anchorage drawn at large scale. Submit smaller-scale drawings of the overall plans, elevations and sections to show the floors served, travel distances and similar consideration of the Work. Include wiring diagrams for the entire system of power distribution. Assemble shop drawings into one coordinated submittal.

3. Certificates and Test Reports: Submit written certified reports for required tests, recording the dates performed, test method (description), test results, interpretation of the results and recommended action. Where required, submit additional copies directly to governing authorities.

4. Provide certificates and operating permits to the Engineer for the elevator, obtained from governing authorities, as necessary for normal, unrestricted use of the elevator.

C. Warranty: Submit a written warranty, signed by the Contractor, installer and elevator manufacturer, agreeing to repair or replace defective materials and workmanship of the elevator Work during the warranty period, which starts on the date after final acceptance of the Project by the Port. Defective materials/workmanship is hereby defined to include operational failures, performance below the required minimum, excessive deterioration or aging, abnormal wear considering intensity of use, unsafe conditions, excessive noise or vibration and similar unusual, unexpected and unsatisfactory conditions; but is not defined to include defects caused by acts of God, alterations, abusive use, vandalism, failure of the supporting structure or power supply, improper maintenance and similar causes beyond the control of the Contractor, installer and manufacturer.

1. The warranty period is one year.

1.5 DESCRIPTION OF EQUIPMENT FOR ELEVATOR NO. [ ]
A. Capacity: [___] pounds

B. Speed: [___]

C. Operation: (Selective, collective, automatic) [___]

D. Car Size: [___] wide x deep

E. Travel: [___]

F. Power Supply: [___] volts, -phase, -cycle

G. Machine Location: Where indicated on drawings

H. Stops: [ ]
I. Openings: [ ] in line

J. Hoistway Doors: wide x high (size and type) (two-speed)

K. Door Operation: (Automatic DC power)

L. Car Enclosure: As specified in part 2.15 “Car Enclosure”

M. Signals: Halo-lite call buttons in car and at each landing position indicator in car

N. Special Features:

1. Dual beam safety rays across each entrance of elevator car

2. Fire emergency service per Rule 211 Am. Std. Elevator Code

3. [___]

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 Handicapped provisions shall be provided under the applicable code. All signal devices within the elevator and at each hall station (i.e., push buttons and switches) shall have Braille (and Arabic) indications directly adjacent to each individual button or switch. (The Arabic indications, words, or numerals as applicable, shall be raised. The Braille indications shall be permanent and shall not be affixed by adhesive.

2.2 OPERATION

A. Selective Collective Automatic Push-Button Operations--Without Attendant: Control of the elevator shall be automatic in operation by means of push buttons installed in the car and designated by floor to correspond to the floors served and to register at which floor the car has been signaled to stop. The car station shall also contain a key-operated toggle switch for the car light and a “door open” button for stopping the closing motion of the doors and causing them to return automatically to their open position.

1. The buttons in the car and hall stations shall be of the light-up type which will be illuminated when the button is pressed, indicating that a call has been registered for that landing.

B. Car Position Indicator: An electric position indicator shall be provided in the car. The indicator will consist of a finished face plate with numerals, behind each of which shall be a small shielded light bulb so arranged that as the car travels through the hoistway, its position shall be indicated by the illumination of a numeral corresponding to the landing at which the car is stopped or which the car is passing.

C. Electronic Passenger Sensing Device: Dual, solid-state, electronic detectors designed to operate as described below shall be provided at the entrance of the elevator car. In addition, an electromechanical reversal edge shall be provided on the leading edge of the car door at both ends of the elevator car. After a stop is made, the doors shall remain open for any adjustable time interval. Closing may be initiated instantaneously by registration of a car call.

1. The doors will remain open as long as the electronic detector senses the presence of a passenger or object in the door opening.

2. If a passenger or object is detected during normal closing operation, the doors will immediately stop and reopen. Closing will be initiated one-half second after the passenger or object has moved from the opening.

3. The circuitry will be arranged to inactivate the electronic detectors should they fail to operate. However, the electromechanical reversal edge will not be deactivated by failure of the electronic detector or its removal from the circuitry by means of a manual switch.

2.3 ELEVATOR MACHINERY AND COMPONENTS

A. Power Unit: The oil pumping and control mechanism shall be compactly and neatly designed with all of the following components combined in a self-contained unit: structural steel outer base with tank supports; floating inner base for mounting motor-pump assembly; overhead oil reservoir with tank cover and controller compartment with cover; metal drip pan; oil-hydraulic pump; electric motor with low-voltage starting if necessary; oil control unit with high-pressure relief valve, check valve, automatic unloading “up” start valve, lowering and leveling valve and magnetic controller all built into a single housing.

1. The pump shall be especially designed and manufactured for oil-hydraulic elevator service. It shall be of the positive displacement type, inherently designed for steady discharge with minimum pulsations to give smooth and quiet operation. Output of the pump shall not vary more than 10% between no load and full load on the elevator car.

2. The motor shall be of standard manufacture especially designed for oil-hydraulic elevator service with a duty rating to comply with the speeds and loads specified.

3. The oil control unit shall consist of the components listed below, all built into a single housing. Welded manifolds with separate valves to accomplish each function will not be acceptable under this specification. All adjustments shall be accessible and shall be made without removing the assembly from the oil line:

a. The relief valve shall be externally adjustable and capable of bypassing the total oil flow without increasing back pressure more than 10% above that required to barely open the valve.

b. The “up” start and “up” stop valve shall be externally adjustable and designed to bypass oil flow during start and stop of the motor pump assembly. The valve shall close slowly, gradually diverting oil to or from the jack unit, ensuring smooth “up” starts and stops.

c. The check valve shall be designed to close quietly without permitting any perceptible reverse flow.

d. The lowering valve and leveling valve shall be externally adjustable for drop-away speed, lowering speed, leveling speed and stopping speed to ensure smooth “down” starts and stops. The leveling valve shall be designed to level the car to the floor in the direction the car is traveling when slowdown is initiated.

e. The electric controller shall be of the full-magnetic type of solid-state, integrated circuitry. Silver contacts shall be utilized on all relays and contactors. Thermal overload relays shall be provided to protect the motor. All component switches shall be mounted in a steel panel designed for wall or floor mounting.

B. Sound-insulating panels manufactured of reinforced 16-gage steel with a one inch thick, 1-1/2 pound core of fiberglass affixed to the interior shall be mounted on all four open sides of the power unit frame.

C. An oil-hydraulic silencer (muffler device) shall be installed in the oil line near the power unit. It shall contain pulsation-absorbing material inserted in a blowout-proof housing arranged for inspecting interior parts without removing the unit from the oil line. Rubber hose without blowout-proof features will not be acceptable.

D. Vibration pads shall be mounted under the power unit assembly to isolate the unit from the building structure.

E. Substantial buffers under the car shall be furnished and installed in the elevator pit. They shall be mounted on continuous channels fastened to the elevator guide rail or securely anchored to the pit floor, and substantial extensions will be provided, if required. Buffers shall comply with Code requirements.

F. The jack unit shall be designed and constructed in accordance with the applicable requirements of the Code. It shall be of sufficient size to lift the gross load the height specified and shall be factory-tested to ensure adequate strength and freedom from leakage. No brittle material, such as gray cast iron, shall be used in the jack construction.

1. The jack unit shall consist of the following parts: A plunger of heavy, seamless steel tubing accurately turned and polished; a stop ring electrically welded to the plunger to positively prevent the plunger from leaving the cylinder; an internal guide bearing; packing or seal of suitable design and quality; a drip ring around the cylinder top; a cylinder made of steel pipe and provided with a pipe connection and air bleeder. Brackets shall be welded to the jack cylinder for supporting the elevator on pit channels. An auxiliary safety bulkhead shall be provided in the lower end of the cylinder which will limit “down” car speed to a safe value in the event of leakage around the external bulkhead.

2. The cylinder shall be cold-wrapped with an approved coating designed to protect it from electrolytic and chemical corrosion. Any underground piping shall be similarly protected.
3. Heat rejection shall be accommodated by the installation of cooling apparatus sufficient to cool the oil reservoir and equipment without adding to the heat load in the equipment room.
2.4 WIRING, PIPING AND OIL

A. All necessary wiring shall be furnished and installed in the hoistway in accordance with the National Electrical Code. All necessary pipe and fittings to connect the power unit to the jack unit, as well as oil of the proper grade, shall be furnished.

2.5 STRAINER

A. A built-in oil strainer standard with the manufacturer shall be provided.

2.6 AUTOMATIC GUIDERAIL LUBRICATIONS

A. Provide and mount lubricators on top of upper guide shoes. A wool felt wiper shall apply an even, uniform flow of oil which shall thoroughly lubricate the faces of the guide rail from a leak proof oil reservoir.

2.7 FAILURE PROTECTION

A. The electrical control circuit shall be designed such that if a malfunction should occur, due to motor starter failure, oil becoming low in the system, or the car failing to reach a landing in the “up” direction within a predetermined time, the elevator car will automatically descend to the lowest terminal landing. If power-operated doors are used, the doors will automatically open when the car reaches that landing to allow passengers to depart. The doors will then automatically close and all control buttons in the car station, except the “door open” button, shall be made inoperative.

2.8 AUTOMATIC TERMINAL LIMITS

A. Electric limit switches shall be placed in the hatchway near the terminal landings and shall be designed to cut off the electric current and stop the car should it run beyond top or bottom terminal landing.

2.9 AUTOMATIC SELF-LEVELING

A. The elevator shall be provided with a self-leveling feature that will automatically bring the car to the floor landings. This self-leveling shall, within its zone, be entirely automatic and independent of the operating device and shall correct for overtravel or undertravel. The car shall also be maintained approximately level with the landing irrespective of the load.

2.10 CAR-TOP INSPECTION STATION

A. A car-top inspection station with an “emergency stop” switch and with constant-pressure “up-down” direction buttons shall make the normal operating devices inoperative and give the inspector complete control of the elevator.

2.11 DOOR OPERATION

A. A direct-current, motor-driven, heavy-duty operator shall be furnished and installed, designed to operate the car and hoistway doors simultaneously. Door movements shall be electrically cushioned at both limits of travel, and the door-operating mechanism shall be arranged for manual operation in the event of power failure. The leading edge of the car door shall be provided with a retractable reversal edge arranged to automatically return car and hoistway doors to the open position in the event that the doors are obstructed during the closing cycle. The doors will then resume the closing cycle. The doors shall automatically open as the car arrives at the landing and shall automatically close after an adjustable time interval or when the car is dispatched to another landing.

2.12 INTERLOCKS

A. Each hoistway entrance shall be equipped with an approved type of interlock tested as required by Code. The interlock shall be designed to prevent operation of the car away from the landing until the doors are locked in the closed position as defined by Code and shall prevent opening the doors at any landing from the corridor side unless the car is at rest at that landing or is in the leveling zone and stopping at that landing. Interlocks shall comply with and bear Underwriters Laboratories “B” label of approval.

2.13 HOISTWAY DOOR UNLOCKING DEVICE

A. Hoistway door unlocking devices as specified by the Code shall be provided to permit authorized persons to gain access to the hoistway when the elevator car is away from the landing.

2.14 PLATFORM AND SLING

A. The platform shall have a fabricated frame of formed and structural steel shapes, gusseted and rigidly welded. Flooring shall be plate steel floor. Finished flooring shall be provided on top of the car platform. The underside of the platform shall be fireproofed.

B. The sling shall consist of heavy steel or formed channel stiles properly affixed to a steel crosshead and bolster with adequate bracing members to remove all strain from the car enclosure.

C. Steel bumper plates shall be affixed to the bottom of bolster channels, and a platen plate with clamps and cap screws shall be furnished for fastening sling to plunger.

D. The car stile shall be fitted on top and bottom with roller guides.

2.15 CAR ENCLOSURE (ELEVATOR CAB)

A. An elevator cab of ornamental design with appurtenances and appointments as selected shall be furnished and installed, with the following components:

1. Side and Rear Walls: Stainless steel from floor to handrail height with [ ] above handrail

2. Front Return Wall: Stainless steel

3. Door: Hollow metal with car side faced with plastic laminate

4. Entrance Columns and Returns: Stainless steel

5. Handrails: 3/8” x 2” stainless steel on side and rear walls

6. Suspended Ceiling: Four self-extinguishing, transparent, plastic egg crate, removable panels supported in natural anodized aluminum frame

7. Lighting:[ Fluorescent/LED] lighting above suspended ceiling

8. All stainless steel items shall have a No. 4 finish.

B. Floor Covering: Finish floor covering shall be by the General Contractor.

C. Colors: As selected from the manufacturer’s standard selection list.

D. Car Door: The car entrance shall be provided with a horizontal sliding door. Panel rigidity shall be obtained by suitable steel reinforcements. The door shall be hung on sheave hangers with polyurethane tires and sheaves of not less than 3-1/4 inches in diameter, running on a polished steel track and guided at the bottom by non-metallic shoes sliding in an extruded aluminum threshold groove.

E. Alarm Bell: An emergency alarm bell shall be located in conformance with Code requirements and connected to a plainly marked pushbutton in the car.

2.16 HOISTWAY ENTRANCES

A. Hoistway entrances of the hollow-metal, horizontal-sliding type shall be furnished and installed complete at each of the hoistway openings.

B. Entrances will be of the manufacturer’s standard design and shall comply with and bear Underwriters Laboratories “B” labels. Entrances shall include frames, sills, doors, hangers, hanger supports, hanger covers, fascia plates and all necessary hardware. Finish shall be [solid-color enamel as selected from the elevator manufacturer’s standard colors/Stainless steel].

2.17 DOOR HANGERS AND TRACKS

A. For each hoistway sliding door, furnish and install complete sheave-type, two-point suspension hangers and tracks. Sheaves shall be 3-1/4 inches in diameter and have polyurethane tires with ball bearings properly sealed to retain grease. Hangers shall be provided with an adjustable slide to take the up-thrust of the doors. Tracks are to be drawn steel shapes, with a smooth surface and shaped to conform to the hanger sheaves.

PART 3   EXECUTION

3.1 GENERAL
A. Comply with Code, manufacturer’s instructions and recommendations and NEI (National Elevator Industries) recommendations. Comply with National Electric Code NFPA-70 for electrical Work required during installation.

B. Welded Construction: Provide welded connections for fabrication and installation of elevator Work wherever bolted connections are not required for subsequent removal or for normal operations, adjustment, inspection, maintenance and replacement of worn parts. Comply with AWS 250 standards for workmanship and for qualification of welding operators.

C. Set the plunger-cylinder assembly plumb in casing, centered accurately and shimmed to proper elevation using centering lugs to prevent dislocation during filling.

D. Fill the space around the cylinder with clean, dry sand carefully compacted to prevent dislocation of the cylinder. Seal the top at the pit floor with non-shrinking concrete grout to a thickness of four inches.

E. Sound Isolation: Mount rotating and vibrating elevator equipment and components on vibration-absorption mounts designed to effectively prevent the transmission of vibrations to the structure and therefore eliminate the sources of structure-borne noise resulting from the elevator system.

F. Tolerances and Clearances: Adjust all components, including leveling devices and similar equipment, to operate within specified and Code requirements.

G. Painting: Provide the manufacturer’s standard multiple-coat paint finish, including rust-inhibitive primer and enamel finish totaling not less than 4.0 mils of dry film thickness, on ferrous metal surfaces of the elevator Work, except sliding and rubbing surfaces and except architecturally exposed surfaces indicated to receive a “special” finish. Apply finish at the factory before delivery, to the greatest extent possible. Use the manufacturer’s standard colors, except as otherwise indicated. Clean and prepare metal surfaces properly before paint application.

3.2 TESTS OF ELEVATOR WORK

A. Laboratory Testing: Comply with Code laboratory testing of elevator component parts, including buffers, interlocks, door contacts, wire rope, connectors, fasteners and other materials and products used in the elevator Work.

B. Acceptance Testing: Upon nominal completion of the elevator installation and before permitting use of the elevator, perform acceptance tests as required and recommended by Code and also perform other tests, if any, as required by governing regulations.

C. Advise the Engineer and Inspection Departments of governing agencies of dates and time that tests are to be performed on the elevator.

3.3 INSTRUCTION AND MAINTENANCE
A. Instruct the Port’s personnel in the proper use, operation and daily maintenance of the elevator. Allow [ ] hours for onsite instruction of personnel on all three shifts. Review emergency provisions, including emergency access and procedures to be followed in the event of failure in operation or other building emergencies. Confer with the Port in the requirements for a complete elevator maintenance program.

B. Make a final check of the elevator operation just prior to acceptance of the elevator Work by the Port. Determine that all operating devices are functioning properly.

C. Maintenance Period: Starting at the time of the Port’s acceptance of the elevator Work, provide complete systematic inspection and maintenance of the elevator for a period of twelve months. Furnish trained experts and equipment to check, adjust, lubricate and otherwise maintain the elevator in operation without defects or deterioration. Replace or repair materials and parts which become defective or deteriorated for any reason except through abuse or misuse by the Port or occupants of the building. Return to the Project within eighteen hours of the time the Port reports defective operation and proceed with repair and maintenance Work to restore operation promptly.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
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