DIVISION 41 - MATERIAL PROCESSING AND HANDLING EQUIPMENT
Section 41 22 13.13 - Bridge Cranes


READ THIS FIRST

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 “Bridge Cranes” is indicated in the Contract Documents.
B. The Work under this section includes providing all labor, materials, equipment and The crane shall be rated [___] tons; shall have electric power hoist, carrier and bridge travel; and shall be equipped with all motors, motor controls, lights, hoisting and traveling machinery, hoisting ropes, electrical protective devices, emergency and operating brakes and all appurtenant items required for a complete and efficiently operating installation.

1.2 GOVERNING CODES, STANDARDS, AND REFERENCES
A. American Gear Manufacturers Association AGMA

B. American Institute of Steel Construction AISC

C. AISC, 8th Edition

D. AISC “Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings” design, fabrication, workmanship, materials and construction

E. American Iron & Steel Institute AISI

F. American National Standards Institute ANSI

G. American National Standards Institute A-58.1 design, fabrication, workmanship, materials and construction

H. ANSI B30.11 “Safety Code for Underhung Cranes and Monorail Systems” safety requirements

I. ANSI C1 control wiring

J. ANSI C1 magnetic control

K. American Society for Testing Materials ASTM

L. ASTM grade and quality - stock materials

M. ASTM iron and steel castings (“Medium Grade Steel Castings”), steel shafting, bronze babbit and other materials

N. ASTM A36 structural steel
O. American Welding Society AWS

P. AWS D1.0 “Code for Welding in Building Construction” field welding to the building structure

Q. AWS D14.1 “Specification of Welding Industrial and Mill Cranes” welding

R. Crane Manufacturers Association of America CMAA

S. Institute of Electrical & Electronic Engineers IEEE

T. Insulated Power Cable Engineers Association IPCEA

U. National Electric Code NEC

V. National Electric Code magnetic control
W. Article 610 National Electric Code control wiring

X. National Electric Manufacturers Association NEMA

Y. NEMA control enclosures

Z. Occupational Safety & Health Act of 1970 OSHA

AA. Society of Automotive Engineers, Inc. SAE

AB. Steel Structures Painting Council SSPC

AC. Washington Industrial Safety & Health Act WISHA

AD. Western Utilities Electric Service Standardization Committee WUES

AE. Underwriters Laboratories enclosed conductor system
1.3 SUBMITTALS

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

1.4 QUALITY ASSURANCE

A. Materials and Standards: All materials shall be new, of the highest grade, free from defects and of recent manufacture. Materials, individually or collectively, shall conform to the most applicable specifications of the Standard Codes, listed as follows:

	NAME
	ABBREV.

	American National Standards Institute
	ANSI

	American Welding Society
	AWS

	American Society for Testing Materials
	ASTM

	American Iron & Steel Institute
	AISI

	Society of Automotive Engineers, Inc.
	SAE

	American Gear Manufacturers Association
	AGMA

	National Electric Manufacturers Association
	NEMA

	Institute of Electrical & Electronic Engineers
	IEEE

	National Electric Code
	NEC

	Insulated Power Cable Engineers Association
	IPCEA

	American Institute of Steel Construction
	AISC

	Steel Structures Painting Council
	SSPC

	Crane Manufacturers Association of America
	CMAA

	Occupational Safety & Health Act of 1970
	OSHA

	Washington Industrial Safety & Health Act
	WISHA

	Western Utilities Electric Service Standardization Committee
	WUES


B. Structural steel shall be new and in accordance with ASTM A36, latest revision. All iron and steel castings, steel shafting, bronze babbit and other materials shall conform to the latest approved revisions of ASTM specifications wherever these may be applicable. Steel castings for structural applications shall be “Medium Grade Steel Castings.”

C. Stock materials may be used, with the approval of the Engineer, where the Contractor’s stock material can be satisfactorily identified with respect to ASTM grade and quality. Unidentified stock material may be used in areas where quality of material does not affect performance or the strength of the structure.

D. Design, fabrication, workmanship, materials and construction of the cranes shall be in accordance with American National Standards Institute A-58.1 and AISC “Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings,” latest revision, covering this procedure.

E. All system components, including castings, forgings, stampings and weldments, shall be designed with an allowable stress not to exceed 20% of the ultimate tensile strength of the material.

F. All welding shall conform to the AWS D14.1 “Specification of Welding Industrial and Mill Cranes,” current edition. Where field welding of equipment is required, welding shall be in accordance with the manufacturer’s recommendations. Where field welding to the building structure is required, it shall be done with the permission of the Engineer and in accordance with AWS D1.0 “Code for Welding in Building Construction.”

G. Safety requirements of ANSI B30.11 “Safety Code for Underhung Cranes and Monorail Systems” shall be incorporated in equipment furnished under these specifications.

1.5 DESIGN AND LOADING CONDITIONS

A. All structural and mechanical parts of the crane shall be designed to resist live, dead and lateral loads and the forces produced by impact, thrust and the rated breakdown torque of motors, not concurrent with other loads. Allowable stresses shall be in accordance with the requirements of AISC, 8th Edition. In establishing a basis for structural design, loads shall be defined and minimum loading conditions shall be considered as follows:

1. Dead load shall be defined as those fixed or moving portions of the structure the weight of which is constant with any change of position.

2. Live load shall be defined as the working or lifted load of tons on a continuous basis.

3. Impact loading shall be 25% of live load.

4. Lateral forces, due to inertia and acceleration of deceleration forces of a moving member, shall be 10% of the dead load plus 2.5% of the live load.

5. Lateral forces, due to seismic, shall be 20% of the live load and moving dead load.

6. The structural members and connections shall be designed for the following loading conditions:

a. Dead load plus live load plus impact.

b. Dead load plus live load plus operating lateral forces.

c. Moving dead load plus live load plus seismic lateral forces.

7. Capacity and Speeds:

a. The hoist shall be a three ton capacity, motor-driven, [___]-speed lift, with a variable speed of [___] feet/minute to [___] feet/minute.

b. The trolley shall have soft start capability and speed shall be feet/minute.

c. The bridge shall be of the maximum depth and span shown on the drawings and speed shall be [___] feet/minute.
1.6 WARRANTY

A. The crane supplier will repair or replace products or components of its manufacture which prove defective within a period of one year from the date of shipment. Return of products for such repair or replacement shall be made at the expense of the purchaser. Supplier will make said repair or replacement if such defects are due to defective materials supplied by the manufacturer or defective workmanship of its employees, provided: 1) that the products and components have been properly installed, maintained and utilized during the period covered by this warranty, 2) that this warranty shall extend only to the original purchaser, and 3) that the supplier shall in no event be responsible for the cost of field labor or other charges incurred by any party in removing and reaffixing any portion of the above mentioned returned products. At all times, the supplier shall have and possess the sole right and option to determine whether to repair or replace defective equipment. Machinery, parts, accessories, and components manufactured by others are warranted only to the extent of the original manufacturer’s warranty.  
PART 2   PRODUCTS
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 RUNWAY TRACK

A. The track shall be a fabricated section having a carbon content of .55% to .65% and a manganese content of .60% to .90%.

B. Provide a continuous, full-penetration weld where the top flange and web are joined and where the web and high-carbon lower flange are joined. Furnish ultrasonic test certification upon request.

C. The allowable stress in the lower load-carrying (tension) flange shall be 20% of the ultimate tensile strength of the material used.

D. The minimum hardness of the lower load-carrying (tension) flange shall be 195 Brinell.

E. The lower flange shall be designed to allow for tread wear without affecting the rated load-carrying capacity. If a raised wear surface of at least 20% of the original flange thickness is NOT provided, stipulate the amount of tread wear allowable before the rated capacity is infringed upon.

F. The lower load-carrying flange shall be 3-1/4 or 4-1/2 inches wide. It should have a raised tread so as to maintain a flat, smooth contact surface with the wheels throughout its wear life.

G. Runways shall be designed to limit the deflection to 1/450 of the span but not to exceed 1-1/4 inch maximum deflection.

H. The ratio of span to top flange width shall not exceed 60 to 1.

2.2 CARRIERS

A. Carrier heads and wheels shall be removable anywhere on the track system without the necessity of removing a section of the track.

B. Carrier heads shall be of the swiveling type.

1. The carrier head frame shall be of welded steel or malleable iron construction.

2. The vertical pin for connecting the carrier head to the load bar or trolley frame shall be supported within the carrier head at the top and bottom.

C. Wheels shall be drop-forged with a flat tread. Treads and flanges shall be heat-treated to a minimum hardness of 425 Brinell.

1. Wheels of a seven inch diameter or larger shall be of the flangeless type, and the carrier head must be equipped with rigidly mounted side guide rollers.

2. Wheel bearings shall be single- or double-row, anti-friction-precision type with combination radial and thrust. Wheels having a rated capacity greater than 750 pounds shall be equipped with double-row bearings. Bearings shall be prelubricated and sealed on hand-propelled units, or shall be provided with fittings and seals for pressure lubrication on motor-driven units.

a. Bearings shall be selected to provide a minimum B-10 life of 5,000 hours.

b. Bearing life shall be based on 75% of the wheel load (impact need not be included) and the full rated speed of motor-propelled carriers. An assumed speed of 150 fpm shall be used for manually propelled carriers.

D. The carrier shall be driven by a load-bearing driving head mounted on the load bar of the load-carrying member, with traction dependent on the wheel load of the driving heads.

1. The motor-driven heads shall be a two-piece, split-frame construction of malleable iron. The motor-driven head shall be interchangeable with the idler head (carrier head) of the same wheel size.

2. The vertical pin, for connecting the load-bearing motor-driven head to the carrier or trolley frame, shall be supported within the motor head at both top and bottom.

3. The transmission of power from the motor to the drive wheels shall be a continuous gear train or a flat synchronous drive belt with a non-slip grip.

4. When gear trains are used to obtain proper motor speed reduction, the following conditions shall be met:

a. All gearing shall be of high-quality hardened steel with precision-machine-cut teeth.

b. All gear shafts shall be mounted on ball bearings.

c. All gearing except the final reduction at the drive wheels shall be lubricated by an oil bath enclosed in an oiltight case.

5. The driven heads shall have positive-driven track wheels on both sides of the rail and shall be driven from a common pinion shaft.

E. Motor drive-head wheels shall be removable anywhere on the track system without the necessity of removing a section of the track.

1. Wheels shall be drop-forged with a flat tread. Treads shall be heat-treated to a minimum of 425 Brinell.

2. Wheels shall be of the flangeless type and the motor head must be equipped with rigidly mounted side guide rollers.

3. Wheel bearings shall be double-row, anti-friction-precision type with combination radial and thrust. Bearings must be provided with fittings and seals for pressure lubrication. Bearing life shall be calculated in the same manner as that defined in subparagraphs 2.02 C.2.a. and 2.02 C.2.b.

4. For the load-bearing drive head, the flangeless wheels shall have precision-cut, integral gears.

2.3 CRANES

A. Crane girders shall be designed in accordance with the provision of paragraph 1.04. The crane girder shall be designed to limit deflection to 1/600 of span and shall not exceed 1-1/4 inch maximum deflection.

1. The ratio of bridge span to top flange (runway centers divided by width of top flange of bridge girder) shall not exceed 50:1 unless the top flange of the girder is braced. All crane end trucks shall be braced to the crane girder with span of 50 feet or greater.

2. Suitable safety stops shall be provided on crane girders to prevent carriers from rolling off ends of crane girders.

B. End truck frames are to be of welded steel construction, bolted rigidly to the bridge girder. All motor-driven end trucks shall be provided with shear keys.

1. Lugs shall be provided on end trucks to limit drop of the end truck to one inch or less in the event of wheel or axle failures. Lugs shall be located on both sides of the track’s load-carrying flange to provide central loading of the track about the vertical axis if failure occurs.

2. End truck heads and wheels shall comply with the requirements of paragraph 1.03.

3. The ratio of crane span to end truck wheel base shall not exceed 10:1.

C. Cranes shall be driven by individual driving heads riding on each runway. Driving heads shall be in accordance with subparagraph 2.02 D. A minimum of one in six heads should be motor-driven.

D. Hoists shall be motor-driven and shall be wire-rope type.
E. The hoist (and bridge) shall be plainly marked with its rated load. This marking shall be clearly legible from the operator's position.

F. A minimum clearance of two inches shall be provided between the crane and any lateral or overhead obstruction. A minimum clearance of [___] shall be provided between the lowest portion of the hoist lifting device and the finish floor.

2.4 ELECTRICAL CONTROLS

A. Crane bridge and carrier travel control systems shall be magnetic type and may be any of the following types: reversing reduced torque starting for AC squirrel cage motors; reversing secondary resistance controlled for AC wound rotor motors with timed acceleration of either selective or automatic type; reversing armature resistance controlled for DC compound wound motors with timed acceleration of either selective or automatic type.

B. Enclosures:

1. All control enclosures shall conform to NEMA standard.

2. Resistor enclosures shall have openings to provide adequate ventilation and shall be installed to minimize the accumulation of combustible matter. If the temperature in the enclosure does not exceed that allowed for the control equipment, resistors may be enclosed with the control equipment.

C. Control wiring shall comply with the provisions of Article 610, (ANSI C1) National Electric Code, current edition.

D. The power and control voltage shall be [___] volt, [___]-phase. The operating voltage at pushbuttons shall not exceed 120 volts.

E. Pendant: All functions shall be from a common, pendant pushbutton station supported in a manner that will satisfactorily protect the multiple conductor electrical cable against strain. Pendant control boxes shall be constructed to prevent electrical shock and shall be clearly marked for identification of functions. Control motion pushbuttons shall return to the “off” position when pressure is released by the operator.

F. The following protection shall be provided:

1. Motor running over current protection shall be provided by thermal overloads located in the controls.

2. Branch circuit fuse protection shall be provided.

3. A motor circuit switch or circuit breaker shall be provided in the leads from the runway contact conductors. A bridge mainline contactor shall be provided that is operable from the pendant to disconnect the power to the crane system.

G. The magnetic control shall have contactors of sufficient size for crane and hoist duty consistent with the horsepower and voltage of the motor(s) as defined by (ANSI C1) National Electric Code.

H. Solid state power components and static power components, such as rectifiers, reactors, etc., shall be rated in accordance with the horsepower, voltage and time ratings of the motor with which they are used.

I. Carriers and cranes using squirrel-cage motors or DC motors with single-speed control shall be provided with reduced-torque starting through the use of solid-state devices, saturable reactors, or resistors.

J. Carriers and cranes with squirrel-cage motors and multi-speed control shall be provided with reduced torque in starting and changing from one speed to the other. Reduced torque and changes in speed shall be accomplished through the use of resistors, solid state devices, or saturable reactors and timing devices.

K. Controls for carriers and cranes using wound rotor motors or DC motors for variable speed control shall have a minimum of two acceleration contactors and a minimum of three speed points. This shall be accomplished through the use of resistors, saturable reactors, or solid state devices and timing devices.

L. Cranes shall function so that if the control signal for any motion becomes ineffective, that motion will stop. System operation must include a manual “Reset” function in order to fully activate motions.

M. Each control element for bridge and trolley travel shall clearly indicate the direction of resultant motion.

N. All reversing contactors shall be mechanically or electrically interlocked.

O. The continuous ampere capacity of the motor circuit switch or circuit breaker required shall be not less than 50% of the combined, short-time ampere requirements of the motor required for any single crane operation.

2.5 ELECTRIFICATION

A. Power shall be supplied by means of enclosed conductor bars. The conductors shall be mounted parallel to the track throughout its entire length. Conductors shall be firmly coupled mechanically and electrically in the entire system. A separate conductor shall be provided for each phase. Each enclosed conductor shall be galvanized steel and shrouded on three sides for its entire length with a high dielectric oil and heat-resistant covering. Each enclosed conductor and its covering shall be supported and insulated from the others and also from the ground by use of insulating supports. Each enclosed conductor shall have a minimum continuous current carrying capacity of 140 amperes. The enclosed conductor system shall be approved by Underwriters Laboratories.

B. The main power current collectors shall be the sliding shoe type, making positive continuous contact with the three surfaces of each conductor bar. This positive contact shall not be dependent upon gravity. This shoe shall be made of oil-impregnated powdered bronze for extended life. The collectors shall make contact with the bar from the underside so that foreign particle entry on the slipping surfaces is minimized. Each current collector shall have a minimum rating of 75 amperes.

PART 3   EXECUTION

3.1 PAINTING

A. The rail shall be cleaned by a shot-blasting process prior to painting.

B. The equipment shall be painted in accordance with Section 09 90 00 - Paints and Coatings, of these specifications.

3.2 DRAWINGS AND WIRING DIAGRAMS

A. Supply [___] sets of general assembly drawings (not detail drawings) for approval by the Engineer before proceeding with manufacture and [___] sets of wiring diagrams after shipment. If the equipment to be supplied varies from the specification requirements, the supplier shall make specific mention of such variations in its letter of drawing transmittal. The Contractor will not be relieved of the responsibility for executing the Work in accordance with the specifications, even though the assembly drawings have been approved.

3.3 REPAIR PARTS BULLETINS

A. The manufacturer shall supply repair parts bulletins according to Section 01 33 00 - Submittals, which shall include instructions for making adjustments in the equipment and lubrication instructions.

3.4 PROOF OF RELIABILITY

A. The manufacturer shall furnish evidence that it has had similar equipment in successful operation for a period of at least five years prior to the date of the placing of the Contract.

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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