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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  t op r unni ng over head el ect r i c 
t r avel i ng ( OET)  cr anes wi t h t op r unni ng br i dges and 
t r ol l eys,  Cr ane Manuf act ur er s Associ at i on of  Amer i ca 
( CMAA)  70 Cl ass A,  B and C and wi t h capaci t i es l ess 
than  9 met r i c t on 10 t on 9072 kg 20, 000 pounds.

Thi s gui de speci f i cat i on i ncl udes t ai l or i ng opt i ons 
f or  NAVFAC,  pounds ( per  NAVFAC P- 307) ,  and t ons.   
Sel ect i on or  desel ect i on of  a t ai l or i ng opt i on 
( sel ect  v i ew- t ai l or i ng opt i ons)  wi l l  i ncl ude or  
excl ude t hat  opt i on i n t he sect i on.   Speci f i c  
pr oj ect  edi t i ng i s st i l l  r equi r ed f or  t he r esul t i ng 
section.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

**************************************************************************
Use t hi s gui de speci f i cat i on t o speci f y gener al  
pur pose cr anes t hat  ar e pr ocur ed as par t  of  a 
bui l di ng const r uct i on cont r act  f or  such appl i cat i ons 
as machi ne shops,  war ehouses,  and ot her  ar eas t hat  
do not  r equi r e speci al i zed wei ght  handl i ng equi pment .
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The cr ane speci f i ed her ei n wi l l  handl e l oads whi ch 
aver age 50 per cent  of  r at ed capaci t y wi t h 5 t o 10 
l i f t s  per  hour  aver agi ng 5 m 15 f eet  wi t h not  over  
50 per cent  of  t he l i f t s  at  r at ed capaci t y.   Thi s 
cr i t er i a pl aces t he speci f i ed cr ane,  per  t he Cr ane 
Manuf act ur er s Associ at i on of  Amer i ca ( CMAA)  as Dut y 
Cl ass A -  St andby or  I nf r equent  Ser vi ce;  B -  Li ght  
Ser vi ce;  or  Cl ass C -  Moder at e Ser vi ce.   Navy Cr ane 
Cent er  mi ni mum r equi r ement  i s Cl ass C.

NOTE:   Do not  use t hi s gui de speci f i cat i on t o 
pr ocur e over head el ect r i c t r avel i ng ( OET)  cr anes of   
9 met r i c t on 10 t on[  9072 kg][  20, 000 pounds]  
capaci t y or  gr eat er ;  cr anes t hat  oper at e i n 
" hazar dous l ocat i ons"  as def i ned i n t he Nat i onal  
El ect r i cal  Code;  nonst andar d cr anes;  or  cr anes t hat  
handl e hot  ( mol t en)  met al s,  or di nance or  f i ss i onabl e 
materials.

For war d al l  pr ocur ement  of  OET syst ems at  Naval  
Shor e based act i v i t i es wi t h r at ed capaci t i es of  9072 
kg  20, 000 pounds or  gr eat er ,  or  f or  use i n 
speci al i zed appl i cat i ons t o Naval  Faci l i t i es 
Engi neer i ng Command,  Navy Cr ane Cent er ,  Bui l di ng 
491,  Nor f ol k Naval  Shi pyar d,  Por t smout h,  Va. ,  
23709- 5000.   ( See NAVFAC I nst r uct i on 11450. 1a of  22 
Januar y,  1997) .

**************************************************************************

**************************************************************************
NOTE:  TO DOWNLOAD UFGS GRAPHI CS

Go t o 
http://www.wbdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs/forms-graphics-tables

**************************************************************************

**************************************************************************
NOTE:   Show t he f ol l owi ng i nf or mat i on on t he pr oj ect  
drawings:

1.   Compl et e det ai l s of  pl an,  el evat i ons and 
sect i ons of  cr ane,  i ncl udi ng bui l di ng c l ear ances.
[ UFGS -  41 22 13. 14- 1]  

2.   Maxi mum span of  r unway gi r der .

3.   Runway r ai l  s i ze.

4.   Runway gi r der  s i ze.

5.   Channel  cap si ze.

6.   Si ze and l ocat i on of  cr ane st ops.

7.   El ect r i cal  j unct i on box l ocat i on ( i ncl udi ng 
mount i ng hei ght ) .

**************************************************************************
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PART 1   GENERAL

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.  The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
 
Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.
 
Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

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

AMERICAN GEAR MANUFACTURERS ASSOCIATION (AGMA)

AGMA 2011 (2014B) Cylindrical Wormgearing Tolerance 
and Inspection Methods

AGMA ISO 10064-6 (2010A) Code of Inspection Practice - Part 
6: Bevel Gear Measurement Methods

AGMA ISO 17485 (2008A; Supplement 2008) Bevel Gears - ISO 
System of Accuracy (Including Supplement - 
Tolerance Tables 2008)

ANSI/AGMA 2001 (2004D; R 2010) Fundamental Rating Factors 
and Calculation Methods for Involute Spur 
and Helical Gear Teeth

ANSI/AGMA 2015-1 (2001A; R 2014) Accuracy Classification 
System - Tangential Measurements for 
Cylindrical Gears

ANSI/AGMA 6013 (2006A; R 2011) Standard for Industrial 
Enclosed Gear Drives

ANSI/AGMA 6113 (2016B) Standard for Industrial Enclosed 
Gear Drives (Metric Edition)

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 325 (2017) Steel Construction Manual
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AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2015; Errata 1 2015; Errata 2 2016) 
Structural Welding Code - Steel

AWS D14.1/D14.1M (2005; Amd 1 2017) Specification for 
Welding of Industrial and Mill Cranes and 
Other Material Handling Equipment

ASME INTERNATIONAL (ASME)

ASME B30.2 (2017) Overhead and Gantry Cranes (Top 
Running Bridge, Single or Multiple Girder, 
Top Running Trolley Hoist)

ASME B30.10 (2014) Hooks

ASME NOG-1 (2015) Rules for Construction of Overhead 
and Gantry Cranes (Top Running Bridge, 
Multiple Girder)

ASTM INTERNATIONAL (ASTM)

ASTM A275/A275M (2018) Standard Practice for Magnetic 
Particle Examination of Steel Forgings

ASTM A668/A668M (2017) Standard Specification for Steel 
Forgings, Carbon and Alloy, for General 
Industrial Use

ASTM A931 (2008; R 2013) Standard Test Method for 
Tension Testing of Wire Ropes and Strand

ASTM A1023/A1023M (20152019) Standard Specification for 
Stranded Carbon Steel Wire Ropes for 
General Purposes

ASTM E125 (1963; R 2013) Photographs for Magnetic 
Particle Indications on Ferrous Castings

ASTM E543 (2015) Standard Practice for Agencies 
Performing Non-Destructive Testing

CRANE MANUFACTURERS ASSOCIATION OF AMERICA (CMAA)

CMAA 70 (2015) Specification for Top Running 
Bridge and Gantry Type Multiple Girder 
Electric Overhead Traveling Cranes

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 (2018) Enclosures for Electrical Equipment 
(1000 Volts Maximum)

NEMA ICS 3 (2005; R 2010) Medium-Voltage Controllers 
Rated 2001 to 7200 V AC

NEMA ICS 6 (1993; R 2016) Industrial Control and 
Systems:  Enclosures
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NEMA ICS 8 (2011) Crane and Hoist Controllers

NEMA MG 1 (2016; SUPP 20162018) Motors and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2; 
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6; 
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10; 
TIA 17-11; TIA 17-12; TIA 17-13; TIA 
17-14; TIA 17-15; TIA 17-16; TIA 17-17 ) 
National Electrical Code

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1910.147 The Control of Hazardous Energy (Lock 
Out/Tag Out)

29 CFR 1910.179 Overhead and Gantry Cranes

29 CFR 1910.306 Specific Purpose Equipment and 
Installations

UNDERWRITERS LABORATORIES (UL)

UL 50 (2015) UL Standard for Safety Enclosures 
for Electrical Equipment, 
Non-Environmental Considerations

UL 489 (2016) UL Standard for Safety Molded-Case 
Circuit Breakers, Molded-Case Switches and 
Circuit-Breaker Enclosures

UL 943 (2016; Reprint Feb 2018) UL Standard for 
Safety Ground-Fault Circuit-Interrupters

UL 1004-1 (2012; Reprint Aug 2017) UL Standard for 
Safety Rotating Electrical Machines - 
General Requirements

UL 1449 (2014; Reprint Jul 2017) UL Standard for 
Safety Surge Protective Devices

1.2   DEFINITIONS

a.  Crane Bridge:  That part of an overhead crane system consisting of 
girder(s), end trucks, end ties, walkway, and drive mechanism which 
carries the trolley(s) and travels along the runway rails parallel to 
the runway.

b.  Crane Runway:  The track system along which the crane operates 
horizontally, including track hangar rods, track connection devices, 
and runway structural supports.

c.  Dead Loads:  The loads on a structure which remain in a fixed position 
relative to the structure.
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d.  Girder:  The principal horizontal beam of the crane bridge.  It is 
supported by the crane end trucks.

e.   Live Load:  A load which moves relative to the structure under 
consideration.

f.  Pendant:  A control for a hoist and/or a crane.  The pendant hangs 
from the hoist or the crane by a cable at a height that is easy for 
the operator to reach.

g.  Rated Load:  For the purpose of this specification the rated load is 
defined as the maximum working load suspended under the load hook.

h.  Standard Commercial Cataloged Product:  A product which is currently 
being sold, or previously has been sold, in substantial quantities to 
the general public, industry or Government in the course of normal 
business operations.  Models, samples, prototypes or experimental 
units do not meet this definition.  The term "cataloged" as specified 
in this section is defined as "appearing" on the manufacturer's 
published product data sheets.  These data sheets must have been 
published or copyrighted prior to the issue date of this solicitation 
and have a document identification number or bulletin number.

i.  Top Running Crane:  An electric overhead traveling crane that runs on 
rails on top of support girders.

j.  Trolley Mounted Hoist:  A combined unit consisting of a wheeled 
trolley that provides horizontal motion along the bridge girder, and a 
hoist supported by the trolley, that provides lifting and lowering of 
a freely suspended load.

1.3   REQUIREMENTS

The requirements for the crane runway system and rail supporting 
structures are specified in Section 05 12 00 , STRUCTURAL STEEL, and must 
conform to AISC 325 .

1.4   VERIFICATION OF DIMENSIONS

The Contractor is responsible for the coordination and proper relation of 
his work to the building structure and to the work of all trades.  Verify 
all dimensions of the building that relate to fabrication of the crane and 
notify the Contracting Officer of any discrepancy before finalizing the 
crane order.

1.5   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G" .   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
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Syst em.    Onl y add a “ G”  t o an i t em,  i f  t he 
submi t t al  i s  suf f i c i ent l y i mpor t ant  or  compl ex i n 
cont ext  of  t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality 
Control approval.][for information only.  When used, a designation 
following the "G" designation identifies the office that will review the 
submittal for the Government.]  Submittals with an "S" are for inclusion 
in the Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Overhead electric crane ; G[, [_____]]

SD-03 Product Data

Gear Reducers ; G[, [_____]]

Hook; G[, [_____]]

Trolley ; G[, [_____]]

[ Radio Controls ; G[, [_____]] ]

[ Inverter Drives ; G[, [_____]] ]

[ Control Parameter Settings ; G[, [_____]] ]

Hoist ; G[, [_____]]
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Controls ; G[, [_____]]

Couplings ; G[, [_____]]

[ Pendant pushbutton station ; G[, [_____]] ]

Electrification ; G[, [_____]]

Motors ; G[, [_____]]

Brakes ; G[, [_____]]

Capacity Overload Protective Device ; G[, [_____]]

Limit Switches ; G[, [_____]]

SD-05 Design Data

Load and sizing calculations ; G[, [_____]]

SD-06 Test Reports

Hook and hook nut magnetic-particle Tests ; G[, [_____]]

Wire rope breaking strength ; G[, [_____]]

Post-erection inspection ; G[, [_____]]

Operational Tests ; G[, [_____]]

Hook Proof Test ; G[, [_____]]

Hook Tram Measurement ; G[, [_____]]

No-load Test ; G[, [_____]]

Load Tests ; G[, [_____]]

SD-07 Certificates

Overload Test Certificate ; G[, [_____]]

Loss of Power (Panic Test) Certificate ; G[, [_____]]

Hazardous Material Certificate ; G[, [_____]]

Certificate of the Coupling Alignment Verification Record ; G[, 
[_____]]

Brake Setting Record ; G[, [_____]]

Certificate of Compliance with Listed Standards ; G[, [_____]]

SD-10 Operation and Maintenance Data

Overhead electric crane ; G[, [_____]]

Data Package 3 ; G[, [_____]]
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  Submit in accordance with Section 01 78 23  OPERATION AND 
MAINTENANCE DATA, including weekly, monthly, semi-annual, and 
annual required maintenance items.

1.6   QUALITY ASSURANCE

1.6.1   Manufacturer Qualification

Overhead electric crane  system, including sub-system components 
manufactured by vendors, must be designed and manufactured by a company 
with a minimum of 10 years of specialized experience in designing and 
manufacturing the type of overhead crane required to meet requirements of 
the Contract Documents.

1.6.2   Pre-Delivery Inspections

Contractor is responsible for performance of quality control inspections, 
testing and documentation of steel castings, hook  assembly and trolley  as 
follows.

1.6.2.1   Inspection of Steel Castings

**************************************************************************
NOTE:   Navy Cr ane Cent er  does not  r equi r e 
magnet i c- par t i c l e t est i ng of  st eel  cast i ngs.   For  
NASA pr oj ect s,  sel ect  bot h magnet i c par t i c l e t est i ng 
and ul t r asoni c t est i ng.   Magnet i c t est i ng f or  USACE 
pr oj ect s shoul d be coor di nat ed wi t h t he Cont r act i ng 
Officer.

**************************************************************************

Visually inspect [and test ]load-carrying steel castings[ using the 
magnetic-particle inspection method][ using ultrasonic testing].[  
Reference allowable degree of discontinuities to ASTM E125, and 
relationship to service loads and stresses, critical configuration, 
location and type.]  All load bearing components, couplings, shafts, and 
gears, in the hoist drive train must be rolled or forged steel, except 
brake drums which may be ductile iron.  Methods of repairing the 
discontinuities is subject to review by the Contracting Officer.

1.6.2.2   Inspection of Hook Assembly

Inspect hook and nut [by a magnetic-particle type inspection per subpart 
titled Hook and Hook Nut Magnetic-Particle Tests][ and X-rayed][and tested 
ultrasonically] prior to delivery.  Furnish documentation of hook 
inspection to Contracting Officer prior to field operational testing.  As 
part of the acceptance standard, linear indications[ greater than 1/16 
inch] are not allowed.  Welding repairs of hook are not permitted.  A hook 
showing linear indications, damage or deformation is not acceptable and 
must be replaced immediately.

1.6.2.3   Hook Proof Test

Proof test the load hook per ASME B30.10.

1.6.3   Certificates

Submit an Overload Test Certificate  stating that the crane can be 
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periodically load tested to 125 percent (plus 5 minus 0) of rated load.

Submit a Loss of Power (Panic Test) Certificate  stating that a test may be 
performed in which power is removed from the crane while the hoist, 
bridge, and trolley are in operation to simulate a loss of power.

Submit a Hazardous Material Certificate  that the crane does not contain 
hazardous material, asbestos, lead, cadmium,chromium, PCBs or elemental 
mercury.

Submit a Certificate of Compliance with Listed Standards .

Submit a Certificate of the Coupling Alignment Verification Record .

Submit a Certificate of the Brake Setting Record

1.6.4   Drawings: Overhead Electric Crane

Submit shop drawings showing the general arrangement of all components in 
plan, elevation, and end views; hook approaches on all four sides, 
clearances and principal dimensions, assemblies of hoist, trolley and 
bridge drives, motor nameplate data, overcurrent protective device 
ratings, and electrical schematic drawings.  Include weights of components 
and maximum bridge wheel loads and spacing.

Shop drawing quality must be equivalent to the contract drawings 
accompanying this solicitation.  Drawings must be reviewed, signed and 
sealed by a registered professional engineer.

Provide integral schedule of crane components on each drawing.  Provide 
maximum wheel loads (without impact) and spacing imparted to the crane 
runway system track beams.  Indicate the crane speeds along the runway, 
the trolley speeds along the bridge girder, and the hoist lifting speeds; 
all speeds indicated are speeds with hoist loaded with rated crane 
capacity load.

1.6.5   Design Data: Load and Sizing Calculations

Submit calculations reviewed, signed and sealed by a registered 
professional engineer verifying the sizing of the bridge girder, end 
trucks, travel drives, and overcurrent protection for motors, controllers, 
and branch circuits.  [Include seismic analysis of bridge girder and end 
trucks.]

1.6.6   Welding Qualifications and Procedures

Welding must be in accordance with qualified procedures using 
AWS D14.1/D14.1M  as modified.  Written welding procedures must specify the 
Contractor's standard dimensional tolerances for deviation from camber and 
sweep and not exceed those specified in AWS D14.1/D14.1M and CMAA 70.  
Welders and welding operators must be qualified in accordance with 
AWS D1.1/D1.1M  or AWS D14.1/D14.1M .  Allowable stress values must comply 
with CMAA 70.

1.7   CRANE SAFETY

Comply with the mandatory and advisory safety requirements of ASME B30.10 , 
and NFPA 70 .  Submit data on Capacity Overload Protective Device
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1.7.1   Nuclear Safety Analysis

**************************************************************************
NOTE:   Cer t i f i cat i on i s r equi r ed f or  cr anes handl i ng 
nucl ear  mat er i al s.   Resul t s f r om t he Saf et y Anal ysi s 
wi l l  be ut i l i zed by t he Usi ng Agency as a basi s f or  
br i dge cr ane cer t i f i cat i on.   Del et e t hi s par agr aph 
i f  t he cr ane i s not  r equi r ed t o handl e nucl ear  
materials.

**************************************************************************
[

Nuclear certification, testing, and rules of construction must be in 
accordance with ASME NOG-1.  Submit analysis and test reports to 
Contracting Officer for approval.

] PART 2   PRODUCTS

2.1   TOP RUNNING CRANE SYSTEM
**************************************************************************

NOTE:   For  NAVFAC,  speci f y Cl ass C or  bet t er .
**************************************************************************

**************************************************************************
NOTE:   Speci f y Cl ass A Cr ane when t her e ar e l ong 
i dl e per i ods bet ween l i f t s .   Ful l  capaci t y l oads may 
be handl ed f or  i ni t i al  i nst al l at i on of  machi ner y and 
f or  i nf r equent  mai nt enance.

Speci f y Cl ass B Cr ane wher e ser vi ce r equi r ement s ar e 
l i ght  and speeds ar e s l ow.   Loads may var y f r om no 
l oad t o f ul l  capaci t y,  aver agi ng 50 per cent  of  f ul l  
capaci t y,  wi t h t wo t o f i ve l i f t s  per  hour  aver agi ng 
t en f eet  per  l i f t .   Not  over  50 per cent  of  t he l i f t s  
wi l l  be at  f ul l  capaci t y.

Speci f y Cl ass C Cr ane wher e ser vi ce r equi r ement s ar e 
moder at e.   Loads may var y f r om no l oad t o f ul l  
capaci t y,  aver agi ng 50 per cent  t o f ul l  capaci t y,  
wi t h 5 t o 10 l i f t s  per  hour  aver agi ng 15 f eet .   Not  
over  50 per cent  of  t he l oads wi l l  be at  f ul l  
capacity.

**************************************************************************

**************************************************************************
NOTE:   A f oot wal k i s r ecommended unl ess:   t he cr ane 
can be saf el y ser vi ced by anot her  means;  or  wher e 
l ack of  c l ear ance woul d pr ohi bi t  one.

**************************************************************************

Provide top running overhead electric traveling (OET) crane[s] conforming 
to CMAA 70, [Class A (Standby or Infrequent Service)][Class B (Light 
Service)][Class C (Moderate Service)] for [indoor] [outdoor] service, 
ASME B30.2 , with a vertical lift of [_____] feet and as specified herein.  
The crane span must be [_____] feet, and be designed to operate in an 
ambient temperature between [_____] and [_____] degrees Fahrenheit.

[Provide a footwalk on the drive girder side, and idler girder side with 
crossovers on the end trucks to allow access to all maintainable features 
of the crane.]  The crane must be [pendant] [radio controlled] and operate 
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in the spaces and within the loading conditions indicated.[  The pendant 
controller must be mounted on a separate festooned cable system from the 
trolley power supply.][  Submit product data for radio controls .]  The 
crane must operate on [_____]-volts AC, 60 Hz, [single] [three] phase 
power source.  Maximum crane wheel loads (without impact) due to dead and 
live loads, with the trolley in any position, must not cause a more severe 
loading condition in the runway support structure than that produced by 
the design wheel loads and spacing indicated.

Submit Overhead electric crane , Data Package 3 , including recommended 
maintenance items on a weekly, monthly, semi-annual, and annual basis.

2.1.1   Capacity

**************************************************************************
NOTE:   I ndi cat e on t he dr awi ngs t he r equi r ed 
capaci t y.   Speci f i er  must  coor di nat e t hor oughl y wi t h 
t he desi gner  t o ensur e t hat  t he cr ane capaci t y 
speci f i ed bel ow agr ees wi t h t he cr ane capaci t y 
i ndi cat ed on t he dr awi ngs.   Typi cal  cr anes of  t hi s 
t ype have capaci t i es of  5 t ons or  l ess t han 10 t ons.

**************************************************************************

Provide a crane with a minimum rated capacity of [_____]  metric ton  ton  
([_____]  kg  pounds ).  Mark the rated capacity in both kilogram and pound 
units printed in different colors on both sides of the crane on the bridge 
girders.  Capacity marks must be clearly visible to the operator at ground 
level.

2.1.2   Speeds

**************************************************************************
NOTE:   For  NAVFAC add t he l ast  br acket ed sent ence.

**************************************************************************

**************************************************************************

1.   Hoi st :   Sel ect  hoi st  speed whi ch conf or ms t o t he 
r ecommendat i ons of  CMAA 70 or  ASME t abl es,  based on 
capacity.

2.   Tr ol l ey:   Tr ol l ey t r avel  speed must  conf or m t o 
t he r ecommendat i ons of  CMAA 70,  based on capaci t y.

3.   Br i dge:   Br i dge t r avel  speed must  conf or m t o t he 
suggest ed speeds per  mi nut e f or  f l oor  cont r ol l ed 
cr anes as st i pul at ed i n CMAA 70.

**************************************************************************

OET crane must have the following full load speeds( plus or minus 10 
percent):

a.  Hoist - rated speed of[  6.1 meters per minute  20 feet per minute ] [  
[_____]meters per minute  [_____] feet per minute ]

b.  Trolley - rated speed of[  36.6 meters per minute  120 feet per minute ][  
[_____]meters per minute  [_____] feet per minute ]

c.  Bridge - rated speed of[  45.7 meters per minute 150 feet per minute ][  
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[_____]meters per minute  [_____] feet per minute ]

[For two speed motions, provide the low speeds at less than half of the 
specified rated speeds.]

**************************************************************************
NOTE:   :  Use t he f ol l owi ng appl i cabl e sect i ons f or  
i nf i ni t el y var i abl e dr i ve cont r ol

**************************************************************************

[ d.  Hoist - minimum speed of [_____][meters per minute][feet per minute]
]
[ e.  Trolley - minimum speed of [_____][meters per minute][feet per minute]
]
[ f.  Bridge - minimum speed of [_____][meters per minute][feet per minute]
]
2.1.3   Hoist

Provide hoist conforming to ASME B30.2  and CMAA 70 Class C or better, 
double reeved, except as modified and supplemented in this section.  Equip 
hoist with a spring set, electro-mechanically released brake plus a 
mechanical load brake.

2.1.4   Crane Safety

Comply with the mandatory and advisory safety requirements of ASME B30.2 , 
CMAA 70, 29 CFR 1910.147 , 29 CFR 1910.179 , 29 CFR 1910.306 , and all 
applicable provisions of 29 CFR 1910  and NFPA 70 .

2.2   STRUCTURAL REQUIREMENTS

**************************************************************************
NOTE:   Speci f y wel ded box gi r der s f or  br i dge spans of
15 m 50 f eet  or  mor e.

**************************************************************************

Structural requirements must be in accordance with CMAA 70, Section 3.

2.2.1   [ Seismic Forces (SF)

**************************************************************************
NOTE:   Sei smi c f or ces shoul d be consi der ed i n t he 
desi gn of  al l  cr anes i n Sei smi c Zones 3 and 4.    
Ent er  t he appr opr i at e f act or  i n t he f or mul a f or  SF 
as det er mi ned bel ow:

Sei smi c Zone Factor

3 0.45

4 0.60

**************************************************************************

Consider seismic forces in the design of the crane.  Apply seismic forces 
laterally, parallel to the bridge girders and parallel to the runway 
girders as two separate load cases.  Apply seismic forces concurrently 
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with the dead load (DL) and trolley load (TL).  Locate the concentrated 
load in the same positions as when calculating vertical shears and bending 
moments.   Consider torsion due to eccentric horizontal forces.  Allowable 
combined stresses must be 133 percent of Stress Level One in CMAA 70.   
Calculate combined stresses due to seismic forces for the following load 
combination:

Seismic Loading = DL + TL + SF

where SF = [_____] DL (distributed) + [_____] TL
(concentrated)]

2.3   MECHANICAL EQUIPMENT

Provide steel shafts, gears, keys, and couplings .  Cast iron and aluminum 
used to support components of the hoist power transmission train must be 
ductile.

  All bearings, except those subject only to small rocker motion, must be 
anti friction type.

2.3.1   Drives

2.3.1.1   Bridge Drives

**************************************************************************
NOTE:   I f  t he span i s l ess t han 12 m ( 40 f eet )  and 
t he appl i cat i on i s CMAA Cl ass " A"  or  " B" ,  t hen A- 1 
dr i ve may be i ncl uded as an opt i on.

**************************************************************************

Bridge drives must be [either the A-1 or] [A-4] drive arrangement as 
specified in CMAA 70.

[Provide bridge drive consisting of a single electric motor mechanically 
connected through gear reduction and drive shafts to the drive wheels or 
separate drive motors at each end of bridge.]

Acceleration and deceleration must meet the requirements specified in this 
section.  Gears must conform to applicable AGMA standards.  Provide oil 
tight fully enclosed gear reducers  with pressure or splash type 
lubrication.  Bridge-travel limit-switches are optional.  Submit product 
data on inverter drives  and control parameter settings .

2.3.1.2   Trolley Drives

Provide trolley complete with a drive arrangement with a minimum of two 
wheels driven by an integral electric motor.  Drive mechanism must run in 
totally enclosed oil bath.  Limit switches  are optional for drive 
mechanism.  Acceleration and deceleration controls must meet requirements 
specified in this section.

[ 2.3.1.3   Micro-Drives

**************************************************************************
NOTE:   Cur r ent  i ndust r y st andar ds use Var i abl e 
Fr equency Al t er nat i ng Cur r ent  Dr i ves ( VFAC)  i n l i eu 
of  mi cr o- dr i ve mot or s.   The f ol l owi ng par agr aph i s 
i ncl uded i n t hi s sect i on f or  i nst ances wher e t he 
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mi cr o- dr i ve mot or s wi l l  not  be r epl aced wi t h newer  
VFAC dr i ves.   I f  mi cr o- dr i ves ar e not  t o be used,  
del et e t hi s par agr aph.

**************************************************************************

**************************************************************************
NOTE:   I ncl ude t hose mot i ons wher e a mi cr o- dr i ve i s 
r equi r ed.   I f  mi cr o- dr i ve i s not  speci f i ed,  del et e 
t hese par agr aphs.   Mi cr o- dr i ves ar e gener al l y 
r equi r ed when sl ow speeds ar e r equi r ed f or  an 
ext ended amount  of  t i me.   I f  pr eci s i on movement  i s 
r equi r ed f or  l i mi t ed t i me f or  f i nal  posi t i oni ng of  
l oads,  use adj ust abl e f r equency or  dc var i abl e 
vol t age cr ane cont r ol s i nst ead of  mi cr o- dr i ves.

**************************************************************************

Provide the following crane motions with a separate micro-drive: [main 
hoist], [auxiliary hoist], [trolley drive] [and] [bridge drive].  The 
micro-drives are used to precisely position loads.  Each micro-drive must 
consist of an electric motor, gear reducer, magnetic coupling clutch and 
necessary controls.  Connect the output shaft of the reducer to an 
extension of the primary drive high-speed shafting with a magnetic 
coupling clutch.  Coupling must normally be disengaged and engage only if 
the micro-drive is required.  Electrical clutch components required for 
proper operation must conform to the requirements specified in paragraph 
ELECTRICAL COMPONENTS.  provide magnetic coupling type CLUTCHES, which 
engage and disengage the micro-drives from the high speed shafts of the 
main drive arrangement.  The clutch must be engaged by electromagnet and 
released by springs.  Provide clutch ratings not less than 150 percent of 
the micro-motor rated torque as amplified by the intervening gearing.  
Clutch enclosures must facilitate easy access for wear inspection of the 
friction elements and visual examination of the clutch assemblies.

] 2.3.2   Load Block and Hook Assembly

**************************************************************************
NOTE:   For  NAVFAC,  add br acket ed par agr aph.

**************************************************************************

Construct the load block of steel.  Provide an unpainted single barbed 
forged steel hook complying with ASTM A668/A668M .  Hook dimensions must be 
as shown on the drawings.  Fit hook with safety latches designed to 
preclude inadvertent displacement of slings from the hook saddle.  Provide 
hook nut with a removable type set screw or other similar fastener, 
installed in a plane parallel to the longitudinal axis of the hook shank.  
Do not weld hook nut.  Hook must be free to rotate through 360 degrees 
when supporting the test load up to 131.25 percent of the rated capacity.  
Provide only hooks which are designed and commercially rated in accordance 
with CMAA and conforming to ASME B30.10 , and CMAA 70.

[Each hook and hook nut must be capable of complete disassembly which 
enables access to all surfaces of hook, including shank and hook nut for 
inspection purposes.  Make provisions for the hook nut, or other 
hook-to-block fastener, to be keyed to hook shank by means of a set screw 
or similar, easily removable, securing device.]

[ 2.3.2.1   Hook and Hook Nut Magnetic-Particle Tests

**************************************************************************
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NOTE:   Del et e t hi s par agr aph i f  sel ect ed agency does 
not  r equi r e magnet i c par t i c l e t est i ng.

**************************************************************************

**************************************************************************
NOTE:   For  NAVFAC,  subst i t ut e br acket ed par agr aph.

**************************************************************************

Magnetic-particle inspect the hook and nut over the entire area in 
accordance with ASTM A275/A275M .  Acceptance standard is no defects.  A 
defect is defined as a linear indication that is greater than [  3 mm  1/8 
inch ][  1.5 mm  1/16 inch ] long.

[Inspect each hook, including shank and hook nut, over the entire surface 
areas by magnetic particle inspection.  If hook nut is not used, any 
device that functions the same as the hook nut must be inspected by 
magnetic particle inspection.

a.  Procedure:  Conduct magnetic particle inspection in accordance with 
ASTM A275/A275M with the following restrictions:  Do not use DC yokes 
(including switchable AC/DC yokes used in the DC mode) or permanent 
magnet yokes.  Do not use automatic powder blowers or any other form 
of forced air other than from a hand-held bulb for the application or 
removal of dry magnetic particles.  Remove arc strikes.  Equipment 
ammeters must have an accuracy of plus or minus 5 percent of full 
scale (equipment ammeter accuracy other than that stated is acceptable 
provided the MT procedure states that a magnetic field indicator is 
used to establish and verify adequate field strength for all aspects 
of the inspection.)

b.  Acceptance Criteria:  Defects found on the hook or hook nut will 
result in rejection of defective items for use on furnished hoist.   
For this inspection, a defect is defined as a linear or non-linear 
indication for which the largest dimension is greater than[  3 mm  1/8 
inch ][  1.5 mm  1/16 inch ].  Weld repairs for defects on hook or hook 
nut will not be permitted.

c.  Test Report:  Submit a test report of the magnetic particle inspection 
of each hook and hook nut provided the Contracting Officer for 
approval prior to final acceptance of hoist installation.  Certify 
test reports by the testing organization.

The performing organization must provide a written statement of 
certification to ASTM E543, have the procedures used for testing of 
the hook and hook nut reviewed and approved by an independent Level 
III examiner, and submit the approved procedures and certification to 
the Contracting Officer with the test report.

d.  Weld Repair:  Weld repairs for defects on hooks or hook nuts are not 
acceptable.]

] 2.3.3   Hoisting Ropes

**************************************************************************
NOTE:   For  NAVFAC,  add br acket ed par agr aph sect i on.

**************************************************************************

Wire ropes must conform to ASTM A1023/A1023M  and be tested as required by 
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ASTM A931.  Provide 6 by 37 class construction hoisting ropes, with 
improved or extra improved plow steel, as a minimum, and an independent 
wire rope core.   Maximum hoisting rope fleet angles must be 4 degrees for 
drums and 4.75 degrees for sheaves.  Hoisting rope end connections, other 
than drum connections, must be speltered sockets with forged steel 
terminals or swaged fittings installed in a fashion that provides 100 
percent of the breaking strength of the wire rope.  Provide proof of wire 
rope breaking strength .  Wedge sockets or aluminum swages are not 
permitted on wire rope end connections.

  [Provide wire rope minimum safety factor of 5 to 1 based on the ratio of 
actual minimum wire rope breaking load to the calculated load on rope when 
hoist is assumed loaded to rated capacity.  Submit certification from rope 
manufacturer verifying provided wire rope breaking strength, to the 
Contracting Officer and secure approval prior to final acceptance of 
hoist.  No paint or coatings are allowed on the wire rope.  Minimum length 
of the wire rope must enable the load hook to operate through its full 
hook lift range and still have a minimum of two full wraps of wire rope 
around the rope drum.]

2.3.4   Sheaves

**************************************************************************
NOTE:   Sel ect  16 r ope di amet er s f or  a c l ass A or  B 
cr ane,  and 18 r ope di amet er s f or  a c l ass C cr ane.

**************************************************************************

Provide steel sheaves.  Minimum pitch diameters must be [16] [18] times 
the rope diameter for running sheaves, and 12 times the rope diameter for 
equalizer sheaves.  Sheave surfaces which contact wire rope are not to be 
painted.

2.3.5   Hoist Drum

**************************************************************************
NOTE:   Sel ect  16 r ope di amet er s f or  a c l ass A or  B 
cr ane,  and 18 r ope di amet er s f or  a c l ass C cr ane.

**************************************************************************

Provide drum made of steel.  Design drum so that not less than two dead 
wraps of hoisting rope remain on each anchorage when the hook is in its 
extreme low position.  Drum grooving must be right and left hand beginning 
at the ends and grooving toward the center of the drum.  Minimum drum 
groove depth, must be 0.375 times the rope diameter.  Minimum drum groove 
pitch must be either 1.14 times the rope diameter, or the rope diameter 
plus  3 mm  1/8 inch , whichever is smaller.  Minimum drum pitch diameter 
must be [16] [18] times the rope diameter.  Do not paint, coat, or 
galvanize the surface of the drum which comes in contact with wire rope.

For wire rope drums installed directly onto the output shaft of the hoist 
speed reducer without an intermediate flexible coupling, the drum to shaft 
connection must be a barrel coupling.

2.3.6   Gearing

Provide gearing of the enclosed gear reducers type.  Provide spur, 
helical, or herringbone type gears and pinions only, forged, cast or 
rolled steel.  Open-type gearing is not acceptable, except for final 
drives.  Gears and pinions must have adequate strength and durability for 
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the crane service class and be manufactured to ANSI/AGMA 2001  Quality 
Class 6 or better precision per [ AGMA ISO 10064-6 ] [ AGMA ISO 17485 ] [
AGMA 2011] [ ANSI/AGMA 2015-1 ].

2.3.7   Gear Reducers

Gear reducers must be standard items of manufacturers regularly engaged in 
the design and manufacture of gear reducers for integral components of 
standard hoists or hoist/trolley units of manufacturers regularly engaged 
in the design and manufacture of hoists or hoist/trolley units for Class 
A, B or C cranes.  Gear reducers must be designed, manufactured and rated 
in accordance with  ANSI/AGMA 6113 ANSI/AGMA 6013  (for trolley drives only), 
as applicable.  Except for final reduction, the gear reduction units must 
be fully enclosed in oil-tight housing.  Gearing must be designed to AGMA 
standards and operate in an oil bath.  Operation must be smooth and quiet.

2.3.8   Open Gearing

Provide all gears and pinions with adequate strength and durability for 
the crane service class and manufactured to ANSI/AGMA 2001  quality class 6 
or better precision per [ AGMA ISO 10064-6 ] [ AGMA ISO 17485 ] [ AGMA 2011] [
ANSI/AGMA 2015-1 ].  Open gears must be enclosed with safety guards 
provided with openings with covers for inspection and access for grease 
lubrication.

2.3.9   Wheels

Provide double flanged trolley and bridge travel wheels of rolled-to-shape 
wrought or forged steel.  Rim toughen wheels to not less than 320 Brinell 
Hardness Number (BHN).  Wheel sizing and flange-to-rail head clearances 
must be in accordance with CMAA 70 recommendations.

2.3.10   Bridge and Trolley Brakes

Provide bridge and trolley drives with electro-mechanical brakes capable 
of stopping the motion of the bridge or trolley within a distance in feet 
equal to 10 percent of the full load speed in feet per minute when 
traveling at full speed with a full load.  Brakes must have an externally 
accessible means to manually defeat the brake.

2.3.11   Hoist Brakes

Equip hoist with both a spring set, electro-mechanically or thruster 
released shoe or disc brake, plus a mechanical load brake.  The mechanical 
load brake and the electro-mechanical or thruster brake must each, 
independently, stop and hold 131.25 percent of rated capacity.  The 
electro-mechanical or thruster brake must be adjustable to 50 percent of 
its rated capacity, and must have an externally accessible means of manual 
release.

2.3.12   Bumpers

Provide bumpers on the bridge and trolley per CMAA 70 guidelines.

2.3.13   End Trucks

Configure bridge and trolley trucks with a feature that limits load 
movement to 1" in the event of wheel or shaft failure.
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2.4   ELECTRICAL COMPONENTS

2.4.1   Motors

**************************************************************************
NOTE: I nver t er  dut y mot or  ar e r equi r ed f or  Var i abl e 
f r equency dr i ves ( VFD) .

Sel ect  t wo speed mot or s f or  br i dge and t r ol l ey 
dr i ves i f  magnet i c cont r ol s ar e speci f i ed i n 
par agr aph ent i t l ed " Cont r ol s" ;  sel ect  s i ngl e speed 
mot or s i f  el ect r oni c cont r ol s ar e speci f i ed i n 
par agr aph ent i t l ed " Cont r ol s. "

**************************************************************************

Motors must meet all applicable requirements of NEMA MG 1and UL 1004-1 .[  
Provide insulated inverter duty motors for Variable Frequency Drives 
(VFD).  Motor insulation must be Class H, but with a Class B temperature 
rise.][  Provide [two] [single] speed AC squirrel cage induction type 
motors for the bridge and trolley drives.][  Provide two speed, AC 
squirrel cage induction type motor for the hoist.]  Provide Class F motor 
insulation for motors with magnetic controls.  Provide motor overload 
protection utilizing a thermal sensitive device embedded in it's windings.

2.4.2   Controls

**************************************************************************
NOTE:   Use t he f i r st  par agr aph t o sel ect  el ect r oni c 
cont r ol s f or  t he hoi st ,  br i dge or  t r ol l ey.   Use t he 
second par agr aph t o sel ect  one or  t wo speed cont r ol  
f or  t he hoi st ,  br i dge,  or  t r ol l ey.   Sel ect i ons can 
be made usi ng a combi nat i on of  el ect r oni c cont r ol s 
and one or  t wo speed mot or  cont r ol .

When t he t wo- speed br i dge and t r ol l ey mot or  i s 
speci f i ed,  t he s l ow speed wi l l  be 1/ 3 t o 1/ 4 of  
r at ed t r avel  speed.   Reduced vol t age st ar t i ng,  
accel er at i on,  and decel er at i on,  ser ve t o r educe t he 
accel er at i on r at e t hat  i s  nor mal  f or  squi r r el - cage 
mot or s.   Squi r r el - cage mot or s wi t h t wo- speed 
magnet i c cont r ol s pr ovi de sat i sf act or y r esul t s wi t h 
s l ow br i dge and t r ol l ey speeds,  and shoul d be 
speci f i ed when shor t  t r avel  di st ances ar e i nvol ved 
and wher e f i ne posi t i oni ng i s not  r equi r ed.

For  f ast er  br i dge and t r ol l ey speeds or  f i ner  
posi t i oni ng r equi r ement s,  speci f y el ect r oni c 
controls.

**************************************************************************

[Provide static reversing, adjustable frequency controllers for the 
[hoist], [bridge] [and] [trolley] electric drives.  Provide dynamic 
braking for all electric drives.  Speed control must be of the [three step 
infinitely variable type for the hoist function] [and] [two step 
infinitely variable type for the bridge and trolley functions].  The 
[hoist], [trolley] [and] [bridge] brakes must set only after the 
associated controller decelerates the motor to a controlled stop.  All 
motors must run smoothly, without torque pulsations at the lowest speed 
and be energized at a frequency not exceeding 60 HZ at the highest speed.  

SECTION 41 22 13.14  Page 21



[The hoist controller must enable the drive motor to develop full torque 
continuously at zero speed.]]

"[Provide [one][two]-speed magnetic controls for the [bridge drive], 
[trolley drive], [and] [hoist] drive.  Ensure that an energized drive 
motor initially rotates only in the direction selected by the operator by 
activating the corresponding direction; i.e., is not overhauled.  The 
motor control systems must be provided with resistive or reactive reduced 
voltage starting, acceleration, and deceleration utilizing, for each, 
separate banks of voltage reducing resistors or reactors and timing relays.

On deceleration, resistors or reactors must be inserted into the motor's 
high speed leads prior to de energization of the high speed contactor.  
Acceleration and deceleration must be smooth.  [Provide the bridge and 
trolley motor control systems with a drift point between OFF and the first 
speed control point in each direction.]  The use of definite purpose 
contactors is prohibited.  All contactors must be NEMA rated.]

Feed control circuits from a single phase, air cooled, double wound 
transformer with a grounded metal screen between the primary and secondary 
windings of the transformer

2.4.3   Protection

Protection must not be less than that required by NEMA ICS 3 , NEMA ICS 8 , 
CMAA 70, NFPA 70 , UL 1004-1 , UL 1449 , UL 489 , UL 50 , UL 943 , 29 CFR 1910.147 , 
29 CFR 1910.179 , 29 CFR 1910.306  and all applicable provisions of 
29 CFR 1910 .  Provide enclosed type circuit breaker readily accessible to 
the crane operator for crane disconnect.  Provide an On/Off button that 
removes power from the motors, brakes and control circuit on the 
operator's control pendant station or radio controller.  Provide for 
lockout/tagout of all hazardous energy sources.

2.4.4   Resistors

**************************************************************************
NOTE:   I ncl ude " 125 per cent  of "  onl y i f  el ect r oni c 
cont r ol s have been sel ect ed pr evi ousl y.

**************************************************************************

Provide resistors rated for continuous duty operation based upon [125 
percent of] the motor nameplate amperes and fabricated of corrosion 
resistant metal; the use of "wire wound" type resistors is prohibited for 
segments of 8 ohms or less.  Mount resistors in substantial, ventilated 
enclosures constructed entirely of non-combustible materials.  Provide 
resistors with terminals fitted in the coolest position in the enclosure.

2.4.5   Reactors

**************************************************************************
NOTE:   The f ol l owi ng i t ems ar e r equi r ed onl y f or  VFD.

**************************************************************************

Provide line reactors rated for continuous duty operation based upon the 
motor nameplate amperes.  Select reactors for 60 Hz operation and having 
taps for field adjustment of inductance so as to permit achievement of the 
optimum acceleration characteristics for the drive.  For a drive motor 
branch circuit that exceeds 100 feet in length, the reactor must also be 
connected in series with the controller load (output) terminals to provide 
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standing wave protection.

2.4.6   Limit Switches

Provide primary upper and lower geared limit switches.  Geared limits must 
allow reversing direction to back out of the limit without resetting.  
Provide a backup mechanical hook block activated upper limit switch wired 
independent of the directional controllers and the primary upper limit 
switch that removes power from the hoist motor, hoist brake and hoist 
controls conforming to UL 1449 .  The backup limit must require hoist 
resetting prior to operation of the hoist in any direction.  Provide a 
three position keyed switch on the pendant control with positions for 
bypass of the primary upper limit (to allow testing of the backup upper 
limit) and bypass of the backup upper limit in the lower direction only

[ 2.4.6.1   Radio Control

Provide radio control system conforming to FCC Part 15 (unlicensed 
frequencies).  The remote radio control system must be designed to meet 
the requirements of NEMA ICS 8 , Part 9.

] 2.4.7   Pendant Pushbutton Station

Suspend the pendant pushbutton station from an independent festooned 
messenger track system, operating the length of the bridge.  Locate the 
pendant pushbutton station  [1200 mm]  [4 feet]  [_____] above the finished 
floor.  Clearly mark all controls for identification of functions.  
Provide directional contactors with both mechanical and electrical 
interlocks.

2.4.8   Bridge and Runway Electrification

Provide festooned type or enclosed safety bar type bridge 
electrification.   Provide enclosed safety bar type runway 
electrification.  Power collectors must be a fully redundant dual shoe.

[ 2.4.9   Overload Protection

Provide overload protection for bridge, runway, and hoist systems.  Hoist 
overload protection  must be adjustable between 80 and 150 percent of 
hoist capacity.

][ 2.4.10   Warning Devices

**************************************************************************
NOTE:   A war ni ng hor n or  l i ght  i s  r equi r ed f or  al l  
r adi o cont r ol l ed cr anes and r ecommended f or  al l  
others.

**************************************************************************

[Provide a warning horn that is operable from a push button at the 
[pendant pushbutton] [radio control] station.][Provide a warning 
[strobe][rotating beacon] that is illuminated at all times during movement 
of the hoist, trolley, or bridge function.]

][ 2.4.11   Floodlights

Provide evenly spaced floodlights along the bridge.  Select floodlights to 
provide an illumination level of 40 lumens at three feet above the 
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finished floor.  All lights must be vibration resistant and designed to 
prevent any material from falling from the fixture.  Switch the 
floodlights from the [pendant pushbutton] [radio controlled] station.

] 2.4.12   Indicator Lights

Provide Indicator Lights mounted in an enclosure on the bottom of the 
bridge with lights sized and positioned to be visible from the ground.  
The lights must be the dual-lamp type.  Provide a white light to indicate 
that power is available on the load side of the crane disconnect and a 
blue light to indicate that the main contactor is energized.  Light 
voltage must be 115 VAC.  Provide nameplates that are legible from ground 
level.  The nameplates must read, in their respective order, "POWER 
AVAILABLE" and "CRANE ENERGIZED".  The POWER AVAILABLE light must be 
supplied by a separate, fused transformer for its energization.

2.5   ENCLOSURES

Provide enclosures for control panels, controls, and brakes in accordance 
with NEMA 250 and NEMA ICS 6 , Classification Type [1 indoor, general 
purpose] [2 indoor, drip-proof] [3 outdoor, dust-tight, rain-tight, 
sleet-resistant] [_____].

Provide a non-resettable hour meter, connected across the main line 
contactor, readable from the exterior of the main control panel, to 
indicate the elapsed number of hours the crane is energized.

2.6   CRANE PAINTING

**************************************************************************
NOTE:   For  NAVFAC,  add f i nal  br acket ed sent ence.

**************************************************************************

**************************************************************************
NOTE:   Sel ect  bl ast  c l eani ng,  z i nc- r i ch pr i mer ,  and 
al kyd f i ni sh coat  f or  out door  cr anes.   For  cor r osi ve 
at mospher es,  speci f y appr opr i at e pr ot ect i ve 
requirements.

**************************************************************************

Paint exposed portions of the crane and girders in accordance with CMAA 
70.  Desired color is brilliant yellow.

Coat faying surfaces of bolted connections per AISC 325 , but do not apply 
finish paint.

Paint the load block brilliant yellow with black diagonal striping,  25 mm  
one inch  wide diagonal black stripes located on  50 mm  2 inch  centers.  
[Paint, coatings, or galvanizing on the following items or areas is not 
acceptable:  hoist wire ropes, hooks, hook nuts, or areas on sheaves or 
rope drums in contact with the wire ropes.]

Factory paint electrical and mechanical equipment in accordance with the 
manufacturer's best standard practice (for the specified environment), 
except that electrical equipment doors, which expose current-carrying 
electrical conductors when opened, must be orange.
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2.7   IDENTIFICATION PLATES

Furnish and install identification plates.  Provide non-corrosive metal 
identification plates with clearly legible permanent lettering giving the 
manufacturer's name, model number, serial number, capacity in both 
kilogram and pound units printed in different colors, and other essential 
information or identification.

2.7.1   Markings on Crane, Trolley, and Hook

**************************************************************************
NOTE:   Sel ect  pounds f or  al l  NAVFAC pr oj ect s.

**************************************************************************

Markings include: bridge motion direction arrows on both sides of the 
bridge; and trolley motion direction arrows on both sides of trolley.   
Markings must be visible from push button station and from the loading 
point, corresponding to the push button labeling on the pendant pushbutton 
station.  Mark the hook rated capacity in [pounds][tons] on both sides of 
the hoist load block.

2.8   RUNWAY SYSTEM AND CRANE RAIL

Provide structural steel and crane rail as specified in Section 05 12 00  
STRUCTURAL STEEL, and is not within the scope of this section.

PART 3   EXECUTION

3.1   ERECTION AND INSTALLATION

Erect and install the crane, complete in accordance with the approved 
submittals and in condition to perform the operational and acceptance 
tests.

3.2   ERECTION SERVICES

The crane manufacturer must provide supervisory erection services.

3.3   FIELD QUALITY CONTROL

3.3.1   Post-Erection Inspection

After erection, the Contractor and the Contracting Officer[, and the 
Activity Crane Certifying Official] must jointly inspect the crane bridge 
and hoist systems and components to determine compliance with 
specifications and approved submittals.  Notify the Contracting Officer 
[_____] days before the inspection.   Provide a report of the inspection 
indicating the crane is considered ready for operational tests.

3.3.2   Operational Tests

**************************************************************************
NOTE:   For  NAVFAC,  del et e sent ence begi nni ng,  
" Per f or m t he 125 per cent " ,  and add t he br acket ed 
sentence.

**************************************************************************

**************************************************************************
NOTE:   Det er mi ne i f  Gover nment  f ur ni shed t est  l oads 
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ar e avai l abl e at  t he s i t e.   I f  not  t hey must  be 
pr ovi ded by t he Cont r act or .

**************************************************************************

Check the clearance envelope of the entire crane prior to picking or 
traversing any load to ensure there are no obstructions.  Test the systems 
in service to determine that each component of the system operates as 
specified, is properly installed and adjusted, and is free from defects in 
material, manufacture, installation, and workmanship. Rectify all 
deficiencies disclosed by testing and retest the system or component to 
prove the crane is operational.  [The Contractor must furnish test loads, 
operating personnel, instruments, and other apparatus necessary to conduct 
field tests on each crane.]

3.3.3   Test Data

Record test data on appropriate test record forms suitable for retention 
for the life of the crane.  Record operating and startup current 
measurements for electrical equipment (motors and coils) using appropriate 
instrumentation (i.e., clamp-on ammeters).  Compare recorded values with 
design specifications or manufacturer's recommended values; abnormal 
differences (i.e., greater than 10 percent from manufacturer's or design 
values) must be justified or appropriate adjustments performed.  In 
addition, note, investigate, and correct any high temperatures or abnormal 
operation of any equipment or machinery.  Record hoist, trolley, and 
bridge speeds during each test cycle.

3.3.4   Hook Tram Measurement

Establish a throat dimension base measurement by installing two tram 
points and measuring the distance between these tram points (plus or minus  
0.4 mm  1/64 inch ).  Record this base dimension.  Measure the distance 
between tram points before and after load test.  An increase in the throat 
opening from the base measurement is cause for rejection.

3.3.5   No-Load Test

Raise and lower the hook through the full range of normal travel at rated 
speed for three complete cycles.  Raise and lower the hook, testing other 
speeds of the crane.  Verify proper operation of hoist limit switches. 
Operate the bridge and trolley in each direction the full distance between 
end stops.  Operate through the entire speed range and verify proper brake 
operation.

3.3.6   Load Tests

Perform the following tests, as specified, with test loads of 100 percent 
(plus 0 minus 10) or 125 percent (plus 5 minus 0) of rated load.

3.3.6.1   Hoist

Disconnect or adjust the overload limit device to allow the hoist to lift 
the test load.  Proof test the overload limit device after it is 
reconnected.

a.  Static Load Test [125 percent only] [_____]):  Check entire structure, 
holding brake and hoisting components as follows:  With the trolley in 
the center of the bridge span, raise the test load approximately  300 mm
 one foot .  Hold the load for 10 minutes.  Rotate the load and hook 
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360 degrees to check bearing operation with no binding.  Observe 
lowering that may occur which indicates a weakness in the structure or 
malfunction of hoisting components or brakes.  Verify that maximum 
beam and girder deflections do not exceed CMAA 70 design limits.

**************************************************************************
NOTE:   For  NAVFAC,  change " 10 cycl es"  t o " 5 
cycl es. "   I nser t  r equi r ed t est  l oad per cent ages i f  
ot her  t han 125 per cent .

**************************************************************************

b.  Raise and lower and test load through the full lift range.[  Lower the 
load to the floor, wait 5 minutes, then raise and lower the load 
through two more cycles.][  Operate continuously for a minimum of 5 
minutes.]  As a minimum, operate in each speed for each test load.  In 
addition, the dynamic test of test load sequence number 2 (125 percent 
of rated load) must be repeated for 10 cycles at rated speed, in order 
to demonstrate proper operation and repeatability of all functions 
without component overheating or malfunction.  Completely stop the 
machinery at least once in each direction during each cycle to ensure 
proper brake operation.  Do not stop hoist for more than 15 seconds 
prior to commencing the next cycle.

c.  Hoist Load Brake ([125 percent only][_____]):  Raise test load 
approximately  1500 mm  5 feet .  With the hoist controller in the 
neutral position, release (by hand) the holding brake.  Document the 
method used to release the holding brake.  The load brake must hold 
the test load.  Again with the holding brake in the released position 
start the test load down (first point) and return the controller to 
the "off" position as the test load lowers.  The load brake must stop 
and hold the test load.

d.  Hoist Loss of Power Test [125 percent only][_____]:  Raise the test 
load to approximately  2400 mm  8 feet .  While slowly lowering the test 
load (first point), disconnect the crane's power source.  Verify that 
the test load does not lower and that the brake is set.

3.3.6.2   Trolley

Operate the trolley the full distance of the bridge rails in each 
direction with a test load of [125][_____] percent of rated load on the 
hook (one cycle).  Check proper functioning of all drive speed control 
points. Verify proper brake action.

3.3.6.3   Bridge

With a test load of [125][_____] percent of rated load on the hook, 
operate the bridge for the full length of the runway in one direction with 
the trolley at the extreme end of the bridge, and in the opposite 
direction with the trolley at the opposite extreme end of the bridge (one 
cycle).  Check proper functioning of all drive speed control points.  
Check for any binding of the bridge end trucks and verify proper brake 
action.  Record deficiencies.  Secure from testing if deficiencies are 
found.

3.3.6.4   Rated Travel Tests

Repeat travel tests for trolley and bridge with a test load of 100 percent 
of rated load.  Repeat the test for 5 cycles at rated speed to demonstrate 
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proper operation and repeatability of all functions without the 
overheating or malfunction of any components.  Completely stop the 
machinery at least once in each direction during each cycle to ensure 
proper brake action.  Do not stop machinery for more than 15 seconds prior 
to commencing the next cycle.

3.3.6.5   Trolley Loss of Power Test

With a test load of 100 percent of rated load, raise the test load 
approximately midway between the trolley and any permanent obstruction on 
the operating floor.  Starting at a safe distance from walls or other 
obstructions, attain a slow speed (first point) of trolley travel.  While 
maintaining a safe distance from obstructions, disconnect the main power 
source at the wall mounted safety switch (disconnect) to simulate a power 
failure.  Verify that the trolley stops and that the brake sets properly.  
Measure the distance required for the trolley to stop.

3.3.6.6   Bridge Loss of Power Test

With a test load of 100 percent of rated load, raise the test load 
approximately midway between the trolley and any permanent obstruction on 
the operating floor.  Starting at a safe distance from walls or other 
obstructions, attain a slow speed (first point) of bridge travel.  While 
maintaining a safe distance from obstructions, disconnect the main power 
source at the wall mounted safety switch (disconnect) to simulate a power 
failure.  Verify that the bridge stops and that the brake sets properly.  
Measure the distance required for the bridge to stop.

        -- End of Section --
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