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MONCRAI L HO STS
04/ 08
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NOTE: This guide specification covers the
requi renents for nonorail hoists with nmanual
electric, or air powered lifting chains or wire
rope; with or without manual, electric or air
powered troll eys and ot her accessories.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Commrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be submitted as
a Criteria Change Request (CCR

This gui de specification includes tailoring options
for LANTDI VENGCOM NASA, NAVFAC, and USACE
Sel ection or deselection of a tailoring option

(select viewtailoring options) will include or
exclude that option in the section. Specific
project editing is still required for the resulting
section.

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

PART 1 GENERAL

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: This guide specification is not to be used
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for nmonorail systens that operate in hazardous areas
as defined in the National Electrical Code, or for
nonst andard nonorail systens that handl e hot netals,
ordnance, or fissionable materials.

NOTE: Forward all procurement of nonorail systens
at Naval Shore based activities with rated
capacities of 20,000 |Ibs or greater, or for use in
speci al i zed applications, to:

Naval Facilities Engi neering Conmmand,

Navy Crane Center, Building 491,

Nor f ol k Naval Shi pyard,

Portsnout h, Virginia, 23709-5000.

(See NAVFAC Instruction 11450.1a, 22 January 1997.)

NOTE: Show the followi ng information on the project
dr awi ngs:

1. Sketch of nonorail hoist, hook, and trolley
system including data.

2. Runway track system

3. FElectrical junction box location (including
nmount i ng hei ght).

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.
AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)
Al SC 348 (2000) Structural Joints Using ASTM A325
or A490 Bolts
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AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS D1.1/D1. 1M

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

(2008; Errata 2009) Structural Welding
Code - Steel

ASME | NTERNATI ONAL ( ASVE)

B30. 11

B30. 16

HST- 1

HST- 2

HST- 3

HST- 4

HST-5

HST- 6

(2004) Mbnorails and Under hung Cranes -
Safety Standard for Cabl eways, Cranes,
Derricks, Hoists, Hooks, Jacks, and Slings

(2007) Overhead Hoi sts (Underhung) Saf ety
Standard for Cabl eways, Cranes, Derricks,
Hoi sts, Hooks, Jacks and Slings

(1999; R 2004) Perfornmance Standard for
El ectric Chain Hoists

(1999; R 2004) Performance Standard for
Hand Chain Manual ly Operated Chain Hoists

(1999; R 2004) Perfornmance Standard for
Manual |y Lever Operated Chain Hoists

(1999; R 2004) Performance Standard for
Overhead El ectric Wre Rope Hoists

(1999; R 2004) Perfornmance Standard for
Air Chain Hoists

(1999; R 2004) Performance Standard for
Air Wre Rope Hoists

ASTM | NTERNATI ONAL ( ASTM

ASTM A 1023/ A 1023M

ASTM A 275/ A 275M

ASTM A 325

ASTM A 325M

ASTM A 563

ASTM A 563M

ASTM E 543

(2007) Standard Specification for Stranded
Carbon Steel Wre Ropes for General
Pur poses

(2008) Standard Test Method for Magnetic
Particle Examination of Steel Forgings

(2009) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M ninmum Tensile Strength

(2009) Standard Specification for
Structural Bolts, Steel, Heat Treated, 830
Mpa M ninum Tensile Strength (Metric)

(2007a) Standard Specification for Carbon
and Alloy Steel Nuts

(2007) Standard Specification for Carbon
and Alloy Steel Nuts (Metric)

(2008a) Standard Practice for Agencies
Per f ormi ng Non-Destructive Testing
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1.

ASTM E 709 (2008) Standard Guide for Magnetic
Particle Examination

ASTM F 436 (2009) Hardened Steel Washers

ASTM F 959 (2007a) Conpressi bl e-Washer-Type Direct
Tension Indicators for Use with Structural
Fast eners

ASTM F 959M (2007) Conpressi bl e-Washer-Type Direct

Tension Indicators for Use with Structural
Fasteners (Metric)

CRANE MANUFACTURERS ASSCCI ATI ON OF AMERI CA ( CVAA)

CVRA 74 (2004) Top Running and Under Runni ng
Single Grder Electric Overhead Cranes
Utilizing Under Running Trolley Hoist, No.
74

MATERI AL HANDLI NG | NDUSTRY OF AMERI CA | NC (MHI A)

VH MH27.1 (2003) Specifications for Underhung Cranes
and Monorail Systens

VH  MH27. 2 (2003) Specifications for Enclosed Track
Under hung Cranes and Monorail Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEVA ESPG (2004) Electrical Standards and Product
Qui de
NEMVA | CS 8 (2000; R 2005) Industrial Control and

Systens Crane and Hoist Controllers

NEVA MG 1 (2007; Errata 2008) Standard for Mtors
and Generators

NEVA MG 2 (2001; Rev 1 2007) Safety Standard for
Construction and Gui de for Sel ection,
Installation, and Use of Electric Mtors
and Generators
NATI ONAL FI RE PROTECTI ON ASSCOCI ATI ON ( NFPA)

NFPA 70 (2007; AMD 1 2008) National Electrical
Code - 2008 Edition

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910. 179 Overhead and Gantry Cranes

2 SYSTEM DESCRI PTI ON

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: Standard hoi sts capacities are 1, 5, and 10
metric tons tons 907, 4536, and 9072 kg 2000,
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10, 000, and 20, 000 pounds.

Sel ect the appropriate reference in the foll ow ng
paragraph to coincide with the equi pnent sel ected as
fol | ows:

ASME HST-1 for electrical chain hoists

ASME HST-2 for hand operated chain hoists

ASME HST-3 for |ever operated manual chain hoists
ASME HST-4 for overhead electric wire rope hoists
ASME HST-5 for air chain hoists

ASME HST-6 for air wire rope hoists

The above stated references each include separate
appendi ces for mari ne and DoD applicati ons.

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

Provide a nonorail systemw th [manual hoist][electric powered

hoi st][air-powered] and [plain type (hand operated)][hand chain

operated][el ectric powered][trolley] conplete, tested and ready for

operation. Mnorail, hoist,[ trolley,] equipnent, materials, installation
exam nation, inspection, and workmanship shall conformto the applicable

requi renents of NFPA 70, ASME B30.11, ASME B30.16,[ ASME HST-1,][ ASME HST-2,]1]
ASME HST-3,][ ASME HST-4],[ ASME HST-5,][ ASME HST-6,] MH MH27.1[ and

VH VH27.2], as nodified and supplemented by this specification. Reference

in these publications to the "authority having jurisdiction" means the
"Contracting Oficer."

[1.2.1 Desi gn Data: Structural Design Cal cul ations

Submit structural design calculations verifying the size of structura
menbers, structural supports (fittings, rods, brackets, and conponents),
and lifting beams for the track beam system Include stress and | oadi ng
diagrans. Submt calculations with nonorail drawings. Submt additiona
product data for commercially procured itens, including as a mininum the
followi ng itens:

Fest oon System

Runway El ectrification System
Vari abl e Frequency Drives
Bunper s

End Stops

1[1.2.2 Desi gn Requi rement s

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

NOTE: Indicate on the plan drawi ngs a schematic
line for the location of the centerline of nonorai
track beam including curves and switches. Only

i ndi cate the dinensions that are critical to

| ocating points such as the end of the travel range
of the hoi st operating hook at each end of the track
beam Indicate any critical clearance requirenents
for the area adjacent the nmonorail track beam

I ndicate on the el evation drawi ngs a generic

el evation for the nmonorail beam Only indicate the
di mensions that are critical to locating points such
as the ends of the vertical travel range of the
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hoi st operating hook. Indicate any clearance
requi renents for the area above the nonorail track
beam

When there is one hoist on one nonorail system the
capacity rating of the nonorail track beam and beam
hangers nust be equal to the hoist capacity. Wen

there is nore than one hoist on the nonorail track

beam design and construct the nonorail track beam

and beam hangers for the nobst stressful positioning
of the hoists on the track beam

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

Submit shop drawi ngs show ng crane capacity, hook envel ope, and the general
arrangenent of the track beam system including curves and switches,

cl earances, principal dinmensions, details of structural connections, and
all conponent details. Include conplete schematic wiring diagramw th
description of operation. Mnufacturer's catalog data will suffice for
itens of standard manufacturer.

1.2.2.1 Track Wl ding

[ Vel di ng new sections of nmonorail track to existing shall conformto
AWS D1.1/D1. 1M ]

1.2.2.2 Trade Coordi nation

The Contractor is responsible for the coordination of his work with the
work of all trades involved and as it relates to the building structure.
Verify all building dinmensions that relate to fabrication of the nonorail
system, and notify the Contracting Oficer of any discrepancy prior to
ordering the nonorail.

]11.3 SUBM TTALS

EE R I R R R R I R I R R R R I R I R R I R I R R I R R R R R I R

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires CGovernnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the submttal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
subnmittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
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District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Ik kb Sk R IR Rk kS kR R Ok R Rk kb R Rk Ik kb R R o

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. Wen used, a designhation following the "G'
designation identifies the office that will review the submttal for the
CGovernment.] Submit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Monorail systerm, including attachments to existing building

structure[; C[; G [___ 11
Conpl ete schematic wiring diagramw th description of operation[; G

10, G [_____ 1]
SD- 03 Product Data

Monorai|l Track Systen[; CG[; G [____ | 11

Manual Hoist[; C[; G [_____ 11]

Electric Wre Rope Hoist[; C[; G [____ 111

Electric Chain Hoist[; C[; G [___ 111

Air Powered Wre Rope Hoist[; C[; G [___ 111

AlR PONERED CHAIN HO ST[; C[; G [___ 111

Trolley[; CQ[; G [____ 11]

Pendant Pushbutton Station[; C[; G [_____ ]

Li censed Radi o Renote Control Systen[; C[; G [___ 111
Unlicensed Radio Renpbte Control Systen[; CGI[; G [___ 111

Hook Proof Test[; C[; G [
Festoon Systen[; C][; G |

Runway El ectrification Systen[; C[; G [____ 11
Vari abl e Frequency Drives[; CQI[; G [____ 1]
Bunpers[; C[; G [___ 1]

End Stops[; C[; G [
Manuf acturer's Published Tabl es

Manuf acturer's descriptive data and technical literature,
performance charts and curves, catalog cuts, and installation
instructions, and parts |ist.

SD- 05 Design Data

Structural Design calculations[; C[; G [___ 11
Structural and Load Capacity calculations[; C[; G [___ 11

Load and sizing cal cul ations as specifi ed.
SD- 06 Test Reports

125% Rat ed Load t est
No- Load Test
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Post - Erecti on | nspection
Oper ational Tests

Rat ed Load Speed Test

Wre Rope Breaking Strength
Load Chain Proof Test

Hook NDT Report

Hook Tram Measur enent

Tests and inspections reports. Magnetic particle inspection of
hook and hook nut results.

SD-07 Certificates

Conmpliance with all |isted Standards
Sem - Annual Overl oad/ Safe for Testing
Hazar dous Materi al ]

Brake Settings

Runway Strai ght ness/ Level ness

Loss of Power Test

Hook Proof Test

SD- 10 Operation and Mai ntenance Data

Monorail with hoist system all conponents, Data Package 3[; C][;
G [_____ 1]

Submit Data Package 3 as specified in Section 01 78 23 OPERATI ON
AND MAI NTENANCE DATA.

QUALI TY ASSURANCE
Certificates: [Load Chain][Wre Rope]

a. Certification of mninmum Load Chain Proof Test, clearly indicating
| oad chain breaking strength for each hoist, and clearly identified for
traceability. Submt factory certification of |load chain rated
capacity.]

a. Certification of mininumw re rope breaking strength for each
hoist, with traceable identification for each hoist installed. Were
applicable, subnmt factory certification of the wire rope rated
capacity.]

b. Certification that the hoist, hook, and trolley system contains no
hazardous material, asbestos, cadm um |ead, elenmental mercury, or PCBs.

c. Sem -Annual Overload/ Safe for Testing certification that the hoist,
hook, and trolley systemis safe to test on a seni-annual overl oad
basis with a test |oad of 131.25% of rated capacity with no detrimental
ef fects.

d. Certification that testing may be performed i n which hoist, hook,
and trolley systemis subjected to a Loss of Power Test during
operation with no detrinental effects.

e. Certification that the hoist, hook, and trolley system design and
fabrication is in conmpliance with all listed standards.

f. Hook Proof Test certification that the hoist hook was subjected to
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a mnimmstatic | oad of 200% of rated capacity for at least 10 m nutes
wi t hout deformation.

g. Runway Straightness/Level ness certification that the straightness,
| evel ness, and el evation of the nonorail system neet MH27.1
requi renents.

h. Certification of brake settings, including the allowable range of
adjustment for hoist and trolley brakes and the initial setting of each.

1.4.2 Pre-Erection |Inspection

Bef ore erection, the Contractor[ and the manufacturer's representative]
shal [ jointly] inspect the nmonorail and hoi st systems and conponents at
the job site to determ ne conpliance with specifications and manufacturer's
data and shop drawi ngs as approved. Notify the Contracting Officer [__ ]
days before the inspection.

1.5 DELI VERY, STORAGE, AND HANDLI NG
1.5.1 Delivery and Storage

I nspect materials delivered to site for danage; unload and store with

m ni mum handling. Store materials on-site in enclosures or under
protective coverings. Protect materials not suitable for outdoor storage
to prevent damage or corrosion during periods of inclement weather,

i ncludi ng subfreezing tenperatures, precipitation, and high winds. Store
materials susceptible to deterioration by direct sunlight under cover and
avoi d damage due to high tenperatures. Do not store nmaterials directly on
ground. \When special precautions are required, pronminently and | egibly
stencil instructions for such precautions on outside of equipnent or its
crating.

1.5.2 Handl i ng

Handl e materials in such a manner as to ensure delivery to final |ocation
i n undanaged condition. Mke repairs to damaged naterials at no cost to
Gover nnent .

1.6 MAI NTENANCE

Submit Mnorail with hoist system all conponents, Data Package 3 for the
entire nmonorail systemin accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

PART 2 PRODUCTS

2.1 | DENTI FI CATI ON PLATES
Provi de manufacturer installed identification plates of non-corrosive nmeta
showi ng, in clearly legible permanent |ettering, the manufacturer's nane,
nodel nunber, capacity rating in pounds, and other essential information
Al so provide nonorail track beamidentification plates showi ng the capacity
of the system in pounds, legible fromthe floor and fromeither side of
the monorail track beam

2.2 OVERHEAD MONORAI L SYSTEM

EE R R R I R I O R I R R R I R I R I R I R R R I R R R R R I R L
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NOTE: Plain type (hand operated) trolleys are
recomended where trolley notion is infrequent or
the distance is short, providing good | oad spotting
ability and use for hoists of 3 metric ton (3 ton)
capacity and under.. Plain type trolleys are not
recomended for hoists of 3 netric ton (3 ton)
capacity and greater, or for tracks higher than 6 m
(20 feet) above the floor level. Modtor operated
trolleys are recommended where the operating
frequency, travel distance, rated | oad, or beam

el evati on makes other types of trolleys inpractical

This specification is witten for a single nonorai
system and hoist. Edit the foll owi ng paragraphs to
refl ect nunber, types, capacities of monorail track
systens, hoists, trolleys, etc.

Of the shelf nonorail systens consist of MA27.1
Patented Track Systens and MH27.2 Encl osed Track
Systenms. MH27.1 systens feature exposed runni ng
flanges and troll ey wheel s and systenms can have
equi val ent center | oads in excess of 150 tons.
MH27.2 systens feature encl osed running surfaces
where trolley wheels are fully covered by the track
and systens have rated capacities typically |ess

t han 4000 | bs

When there is one hoist on one nonorail system the
nonorail system capacity and the hoi st capacity mnust
be conpatible. Wen there is nore than one hoi st on
the nmonorail system the capacity of the nonorai
system nust be capable of carrying the total sum of
the system hoi sts individual rated capacity with the
foll owi ng exception:

1. There are positive nonorail track beam stops to
restrict the approach of the hoists.

2. Calculations indicate that at the point of

cl osest approach of the hoists, with rated capacity
| oad on the hoists, the nonorail track beam and
nonorai |l support points (and appurtenances) are not
| oaded in excess of the | oad condition inposed by
any one hoist with rated load in any |ocation

Shoul d conditions 1 and 2 exist, then the capacity
of the nonorail system nust be equal to the capacity
of the highest rated individual hoist in the
nonorail track system Do not specify a nonorai
system of greater capacity than required as this
will increase the system cost.

Unl ess ot herwi se specified, the noninal rated
maxi mum speed of the hoists and trolley will be the
manufacturer's standard within the linmts of Table 2
of ASME HST-1, HST-4, HST-5, HST-6, AS APPLI CABLE
For hi gher tonnage ratings, consult with the

manuf acturer(s).
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2.

Do not specify a longer lift range than required as
this will increase the building height and hoi st
cost.

R IR I S bk S bk kS S S Rk Sk S bk S S Rk I o S b Sk S S R Sk kR

Provi de overhead nonorail systemconforming to [MH MA27.1, Duty Cass (]|
VH MH27. 2, Frequent Usage (Heavy Service)], for [indoor][outdoor] service,
with [an electrical chain hoist][a hand operated chain hoist][a | ever
operated nanual chain hoist][an overhead electric wire rope hoist][an air
chain hoist][an air wire rope hoist] nmounted on a novable trolley. Provide
[plain type (hand operated)][hand chai n operated][notor operated] trolley.
The hoist and trolley shall neet the design requirenents specified in |
ASME HST-1, Duty dass H3][ ASVE HST- 2] [ ASVE HST- 3] [ ASVE HST-4, Duty d ass
H3] [ ASME HST-5, Duty Class A4][ ASME HST-6, Duty O ass Ad].

2.1 Capacity and Speed

Provi de nonorail systemwith a mininumrated capacity of [ ] metric tons
tons pounds. The hook lift capacity and speed shall be the nmanufacturer's
standard within the limts specified above. [The hook lift maxi num hei ght
limt is [__ ] m feet above the finished floor, and at its | owest point
[ ] m feet [bel ow][above] the finished floor.]

. 2.2 Mat eri al and Desi gn Requirenents

Monorail hoist systemshall include the foll ow ng design requiremnents:

a. Powered hoists shall include a brake and a controlled braking
neans, and an overload |imting device.

b. Directional contactors shall include electrical and nechanica
interlocks. Design the mainline contactor, along with the

power - of f/ power-on circuitry to renove power fromthe drive notors,
brakes and control circuit. The control circuit shall not operate
unl ess a power-on button is depressed.

c. Overcurrent protection for the control circuit and control circuit
transformer; fuse or circuit breaker protection for branch circuit
short circuit and ground fault protection; and overload protection for
each nmotor, nmotor controller, and branch circuit conductor shall al
conformto the NFPA 70.

d. Provide safety (drop) lugs or a functional equivalent on the
trolley frane to prevent derailment in the event of wheel failure.

e. The hoist and trolley shall be capable of [genera
service][protected indoor][all weather outdoor (-18 to 38 degrees C O
to 100 degrees F)] working conditions.

f. Provide monorail systemoperating on [ __ psi tool air][ ___
Volts _ Hz] power supply.

g. Provide a non-resettabl e hour neter, connected across the nain |ine
contactor, readable fromthe exterior of the main control panel, to
i ndi cate the el apsed nunber of hours the crane is energized.

2.3 Saf ety

Conply with the mandatory and advi sory safety requirenents of ASMVE B30. 11
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ASME B30. 16, and 29 CFR 1910.179. The Contractor is responsible for
checking the proper operation and condition of safety devices, electrica
components, nechani cal equi prent, and structural assenblies prior to
installation. Imediately report any observed defective conponents and
replace. Subnit structural and | oad capacity cal cul ations verifying a
design safety factor of [5to 1][__ ] toultimate strength of weakest
material (steel) used for any track suspension device or support which is
not a standard catal oged product of the [beanj[systen] nmanufacturer.

.3 MONORAI L TRACK SYSTEM

Track systemshall conformto [MH MR27.1][ VA NMH27.2][, except as nodified
and supplenmented in this section,] for powered hoists. Provide patented
track beam sections fabricated by a manufacturer regularly engaged in
production of this type of beam The nmaxi mum al | owabl e vertical and

| ateral deflection shall conformto CMAA 74, with the hoist(s) at rated

| oad(s) and at any location(s). Rail separation at joints shall not exceed
1.59 mrl/ 16 inch.

.3.1 Qui ck Shut of f

Provi de el ectrical disconnect and/or quick shutoff type air supply valve,
readi |y accessible fromthe floor, and |located within proxinmty to the
nonorail system

. 3.2 Track Beam System

Provide the track beam systemwith trolley stops at all open end
| ocations. The stops shall retain the hoist on the track. Stops shal
contact the wap-around type trolley frane.

.3.3 Track Suspension System

R IR I S bk O bk I S kS I Sk kS Rk S bk S bk S b S R R Sk b S S Sk kS S S

NOTE: Flexible suspension is preferred if there is
adequate headroomto install it.

Use of tension nonitoring washers is not mandatory
and will increase project cost if used for al
structural joints. Choose the appropriate materials
for construction of joints per Al SC requirenent(s)
for joint manufacture with approved naterials.

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

Provide [flexible][rigid] type nonorail suspension. Design and
installation of the nonorail track beam suspension systemis the
responsibility of the Contractor. Support nonorail track systemusing only
the structural nenbers indicated on the drawings.[ Provide additiona
supports as required to carry lateral and |ongitudinal nmonorail track
system | oads to the structural menbers shown.][ Additional materia
supports shall conformto the material requirenents contained in Section

05 12 00 STRUCTURAL STEEL. ]

a. Suspend the nonorail track beamw th the [beani[systeni

manuf acturer's standard cat al oged suspensi on products. Submit

manuf acturer's published tables verifying the sizing of any track beam
and suspensi on system

b. Make bolted connections to supporting structure, excluding hanger
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rods, with ASTM A 325N ASTM A 325 bolts, ASTM A 563N ASTM A 563 nuts,
and ASTM F 959V ASTM F 959 | oad indi cator washers[, or ASTM F 436

har dened washers]. ASTM A 325N ASTM A 325 bolts shall be fully
pre-tensioned in accordance with Al SC 348.

[2.4 MANUAL HO ST

Provi de manual hoist and trolley, ASVE HST-2, ASME HST-3, trolley

suspension. Provide trolley and wheels suitable for operation on the stee

nonorail track beam provided, having not |ess than four wheels.
]1[2.5 [ELECTRIC ] WRE ROPE HO ST
2.5.1 Hoi sti ng Ropes

Provi de the foll ow ng:

a. Rope lengths sufficient to maintain a mninmumof two full waps of
rope at the dead end(s) of the drum with the block in its |owest
i ndi cated position.

b. Hoisting ropes shall conformto ASTM A 1023/ A 1023V, i nproved or
extra inproved plow steel, regular lay, uncoated, 6 by 37 class
construction, with an i ndependent wire rope core. Provide proof of
Wi re rope breaking strength test report.

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

NOTE: ASME HST-4 applies only to electrically
powered wire rope hoists. Delete item"c" and "d"
for non-electric nonorails.

EE IR R I R R I I R R I I I R R R R S R R R I Rk I I R R I R O S

[ c. Conformto ASME HST-4, Cass H3, except as nodified herein. Al
hoi sts shall be doubl e reeved.]

[ d. Wedge socket end connections or alum num swages are not pernmitted.

2.5.2 Sheaves

Provide steel or ductile cast iron sheaves. Pitch dianeter of running
sheaves shall not be less than 16 tinmes the rope dianeter. Pitch dianeter
of non runni ng sheaves shall not be less than 12 tines the rope dianeter
Cont act surfaces of sheaves shall be unpainted

2.5.3 Drum

Provide steel or ductile cast iron drum Pitch diameter of the drum shal

not be less than 18 tines the rope dianeter. A nmininumof two dead wraps
of the hoisting rope shall remain on each anchorage when the hook is in it
extreme | ow position. Contact surfaces of drums shall be unpainted.

1[2.6 ELECTRI C CHAIN HO ST

El ectric chain hoist shall conformto ASVE HST-1, C ass H3 and NENVA | CS 8,
NEMA M5 2, and NEMVA ESPC except as nodified herein. Provide |oad chain
proof test results.

Provi de chain hoists with 3 m 10 foot |lift or nore with a | oad chai n bucket.
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1[2.7 AR PONERED W RE ROPE HO ST

Apply 2 netric ton ton design criteria to hoists of 2 nmetric ton ton, or
less, rated lifting capacity. Hoists of 2, 5, 10, and higher netric ton ton
rated capacity, shall be equipped with an autonmatic nmechanical | oad

| oweri ng brake.

2.7.1 Hoi st Wre Rope

Provide sufficient rope lengths to maintain a mninumof two full waps of
rope at the dead end(s) of the drum with the block in its |owest indicated
position. Wdge socket end connections or al um num swages are not
permtted.

2.7.2 Sheaves

Provide steel or ductile cast iron sheaves. Pitch dianeter of running
sheaves shall not be less than 16 tinmes the rope dianeter. Pitch dianeter
of non runni ng sheaves shall not be less than 12 times the rope dianeter.
Cont act surfaces of sheaves shall be unpainted

2.7.3 Drum

Provide steel or ductile cast iron drum Pitch diameter of the drum shal
not be less than 18 tinmes the rope dianmeter. A mininumof tw dead wraps
of the hoisting rope shall remain on each anchorage when the hook is in its
extreme | ow position. Contact surfaces of drunms shall be unpainted.

1[2.8 AR POWERED CHAI N HO ST

Air powered chain hoist shall conformto ASME HST-5. Equip chain hoists of
3 m10 foot lift or nore with a | oad chain bucket.

12.9 TROLLEY

Provide a [manual ][ geared nanual ][air notor powered] trolley drive designed
to operate from[[__ ] track beam section][the track beam section

furni shed under this contract]. Were two or nore hoists are | ocated on
the sane monorail beam the trolleys shall be equi pped with rubber bunper
devi ces designed to prevent contact of any part or parts of the hoists.

2.10 MOTORS

Rk bk b R IR Rk I kS S o S R AR I R R Rk Ik kR Sk I R SRRk b o b o

NOTE: "lInverter duty" and "encoder" requirenents
for motors within the foll owi ng paragraph are
necessary only when specifying "Adjustable Frequency
Drive Controls".

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

Motors shall conformto NEMA MG 1. Al notors shall be mnimum 60 mnute
duty rating. Mtor insulation shall be Cdass Hwith a COass B tenperature
rise. Equip all notors with thermal trip type over-tenperature
protection.[ Maxi mum notor speed shall not exceed 1800 RPM ][ Provide
[single][twd] speed magnetic control for the hoist[ and trolley].]
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.10.1 Troll ey Mtors

Trolley drive notor shall be AC [inverter duty, ]Jtotally encl osed
non-ventilated (TENV), squirrel cage induction type.[ Provide reduced
voltage starting, acceleration and deceleration for the trolley drive.]
.10.2 Hoi st Motors

Provide AC [inverter duty, Jtotally enclosed non-ventilated (TENV)
squirrel cage induction type hoist notor[s].

[2.10.3 Adj ust abl e Frequency Drive Controls
2.10.3.1 Trolley Electric Drive

Provide static reversing, adjustable frequency controllers.

2.10.3.2 Hoi st Electric Drive

Provide a static reversing, adjustable frequency, speed regul ated, closed

| oop flux vector controller with encoder feedback. The hoist drive shal
ensure that adequate notor torque is available to suspend the | oad before
the brakes are rel eased. For a hoist with one brake, two independent drive
outputs energizing separate brake contactors, whose contacts are in series
with the brake coil, are required to rel ease the brake; or an additiona
separ ate brake contactor independent of the drive whose contact is in
series with the drive controlled brake contactor. For hoists with two
brakes, connect the secondary brake to a different output fromthe prinmary
br ake.

.10.3.3 Electric Drive Speed Contro

Each el ectric drive shall be infinitely variable. Provide speed control of
the three step infinitely variable type for the hoist function, and two
step infinitely variable type for the trolley function, controlled via

[ pendant pushbuttons][radio controlled unit].

.10.3.4 Dynam ¢ Braki ng

Provi de dynam c braking for both hoist and trolley electric drives. The
hoi st and trolley brakes shall set after the associated controller

decel erates notor to a controlled stop. Size the hoist and trolley
controllers to provide sufficient starting torque to initiate notion of
that drive nechanismfromstandstill with O to 131.25 percent of rated | oad
on the hook and not produce any rollback. The hoist controller shal

enable the drive notor to develop full torque continuously at zero speed.
Drive nmotors shall run smoothly, without torque pul sations at the | owest
speed and be energized at a frequency not exceeding 60 HZ for the trolley,
and 120 HZ for the hoist drive, with less than full capacity on the hook

]2.11 CONTROLS

EE R I R R I R I R I R R R I R I R I R I R R R R R R S R R I R

NOTE: |If selecting radio controls, a determination
nmust be nade on whether a licensed or unlicensed
frequency will be used. Most activities choose a

licensed portable transmitter since it is |less
susceptible to interference. The range of |icensed
portable transmitters operating on Governnent
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2.

2

excl usi ve and Governnent shared frequencies is |ess
than 1000 feet.

Sone activities choose a non-licensed portable
transmitter due to time constraints in obtaining a
license and the dearth of frequencies available in

t he Governnent exclusive bands. The range of
non-licensed portable transmitters operating in

non- Gover nnent excl usive frequencies is at |east 200
feet.

For licensed radio control systens, Form DD1494,
"Application for Equipnent Frequency Allocation"
must be approved by the Naval El ectromagnetic
Spectrum Center (NAVEMSCEN), prior to obtaining a
specific frequency fromthe frequency coordi nator

Form DD1494, frequency allocation and assignnments
for non-licensed systens nmust be submitted to
NAVEMSCEN for information

Rk Ik kR IR Rk I ARk Ik kS R R Rk o R R Ik R I kI SRRk S b o

Provide control of electric hoist[ and trolley] froma [ pendant pushbutton
station][Li censed Radio Renote Control Systen][Unlicensed Radi o Renote
Control Systen]. Arrange pushbuttons in accordance with ASVE B30.11
recomrendations.[ |If provided, |ocate pushbutton station [1.2 m 4 feet]
[ ] above the finished floor.][ Control pendant shall extend [__ ]
bel ow t he undersi de of the track beam]

.12 LIMT SW TCHES

Equi p hoists with adjustable upper and lower linit switches for wire rope
or limt stops for chain to prevent over-travel in both the raising and

| owering directions. Equip electric wire rope hoist with a secondary upper
limt switch, wired independently of the directional contactors and of the
primary limt switch, so that activation results in the renoval of power
fromthe motor and brake. Use a three position spring return bypass key
switch. In one direction the bypass keyswitch shall allow resetting of the
secondary upper limt switch prior to resum ng operation. During resetting
of the secondary limt, the hoist shall operate in the |lowering direction
only. In the other direction, the keyed bypass switch shall allow
bypassing of the prinmary upper limt switch to allow the secondary limt
switch to be tested on a periodic basis.

13 BRAKES

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

NOTE: Specify trolley brake for notor operated
trolley. Select "100 percent" for outdoor nonorails

and "50 percent" for indoor nonorails.
EE IR R Sk S b I S S S R R kI S kS kS Rk I S S kR I kS

.13.1 Hoi st Load Brake

Provi de hoist |oad brake that is capable of stopping and holding a 131. 25%
test load. |If dynamic braking is not included, provide a hoist nechanica

| oad brake that is capable of stopping and holding a 131.25%test |load. |If
the hoist has nore than one brake, each brake shall independently stop and
hol d 131. 25% of rated capacity.
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2.13.2 Al r Hoi st Brake

2.

Air hoists shall be provided with a braking neans that prevents the
| owering of the load in the event of a |oss of air supply and can stop and
hol d 131. 25% of rated capacity.

.13.3 Spring Applied Hoist Brake

Provide spring applied hoist brake, electrically released, and capabl e of
bei ng adjusted to 50% of its full rating. Provide the hoist brake with a
manual | ever type, self return to ON, rel ease nechanismso that it may be
partially rel eased by hand and the lifted | oad allowed to gradually descend
by gravity and brake friction. Screw type, maintai ned OFF, release
mechani sns are not pernmitted. Munt the brake on the end of the notor
opposite the gear case. Design shall permt easy access for inspection and
adj ust nent .

.13. 4 Trol | ey Brake

Provide trolley with either a non-coasting wormdrive or with an electro
nechani cal brake that is spring applied, electrically released Trolley
brake shall have a torque rating equal to or greater than 50% of the drive
notor rated torque and be adjustable from85%to 100% of its torque
rating. Equip trolley brake with a manual release. Design to permt easy
access for wear, inspection and setting.

14 LOAD BLOCK AND HOCK

EE R I R I R R I R I R I R R I R I I R I R I R R R I R I R R R I R

NOTE: A mininumthroat opening nay be required to
acconmodat e special slings or other devices. Verify
wi th user.
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Provi de safety hook fitted with self-closing, spring | oaded steel safety
[atch, and with hook nuts keyed to hook shanks by means of a setscrew
installed in a plane parallel to the Iongitudinal axis of the hook shank
or by any other simlar easily renovabl e securing device. Provide
unpai nt ed hook and hook nut, permanently marked with an identification
nunber. Cdearly mark the hook and hook nut with a unique identification
nunber corresponding to the nunber used in non-destructive test (NDT)
reports.

.14.1 Non- Destructive Testing

The foll owi ng requirenents apply:

a. The Hook NDT Report supplier shall provide a letter certifying that
the requirenents of ASTM E 543 are net.

b. The NDT supplier shall develop, and submt for review, procedures,

i ncl udi ng techni que sheets specific to the types, shapes, and sizes of
the parts being exam ned (e.g., shank hook, eye hook, duplex hook, eye
bar nut). For the magnetic particle method, the procedures shal
adequately describe the orientation of the hook or nut, or pin with the
magnet i zi ng equi prrent .

c. These procedures shall be reviewed by a Level Il exaniner who is
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i ndependent of the NDT supplier and is certified in the applicable NDT
nmet hod.

2.14.2 Hook and Hook Nut Magnetic Particle |Inspections

The hook and hook nut shall be nmagnetic-particle inspected in conpliance
with ASTM E 709 over the entire area in accordance with ASTM A 275/ A 275N,
with the following restrictions: Do not use DC yokes (including sw tchable
AC/ DC yokes used in the DC node) and pern manent magnet yokes. Do not use
aut omati ¢ powder blowers or any other formof forced air other than froma
hand-hel d bulb for the application or renoval of dry nmagnetic particles.
Renove arc strikes. Equipnent amreters shall have an accuracy of +/- 5
percent of full scale (equi pnent amreter accuracy other than that stated is
accept abl e provided the MI procedure states that a nmagnetic field indicator
is used to establish and verify adequate field strength for the aspects of
the inspection). The acceptance standard is no linear indications greater
than 1.59 ml/ 16 inch.

2.15 BEARI NGS

Al'l bearings except those subject to a small rocker notion shall be
anti-friction type. Provide a neans for lubrication for bearings not
considered to be lifetine |lubricated by the manufacturer

2.16 ELECTRI FI CATI ON

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

NOTE: Festooned type electrification is preferred
for short travel distances. Continuous conductors
are recommended for encl osed safety bar
electrification where runway conditions pernmit.
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Provide runway electrification of the [flat festooned type][enclosed safety
bar type with four[ continuous] copper conductors]. Provide electrica

work for the nonorail systemin accordance with NFPA 70 [and Section

26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM .

2.17 PAI NTI NG SYSTEM

EE R I R R R R I R R I R R R R I R I I R R I R R R I I R S R R I R

NOTE: Specify blast cleaning, zinc priner, and
epoxy finish coat for outdoor nonorail systenms. For
a corrosive atnosphere, specify appropriate
protective requirenents.

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

[ Provide manufacturer's standard painting [brilliant yellow ][or shop

pai nting ]Jof conponents.][ Conply with the requirenents specified in
Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS.] Provide a
primer and a finish coat. Blast clean all conponents prior to painting.
Primer shall be inorganic zinc type.[ Provide epoxy finish coat fornul ated
for marine environnents.] Paint coats shall be snooth and even, free of
runs, sags, orange peel, or other defects.
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PART 3 EXECUTI ON
3.1 ERECTI ON AND | NSTALLATI ON

Erect and install the nonorail system conplete in accordance with the
approved submttals and in condition to performthe operational and
accept ance tests.

3.2 ERECTI ON SERVI CES

Provi de supervisory erection services fromthe nonorail system nmanufacturer
3.3 FI ELD QUALI TY CONTROL
3.3.1 Post - Erection | nspection

After erection, the Contractor, the Contracting Oficer, and a
representative of the activity [crane] maintaining organization, shal
jointly inspect the nonorail and hoist systens and conponents to determ ne
compliance with specifications and approved submittals. Notify the
Contracting Officer [__ ] days before the inspection. A list of
deficient itenms, including a determination of criticality will be provided
to the Contractor for corrective action. Qutstanding itens shall be noted
for correction during the inspection. |Itens considered critical (Iload
bearing, load controlling, or operational safety devices) shall be
corrected prior to further testing. Upon correction, provide a report of
the inspection indicating the monorail systemis considered ready for
operational tests.

3.3.2 Qperational Tests

Rk Ik kb Sk R IR Rk kS ARk Ik Sk S R R Rk kR kR Ik S I SRRk ko b o

NOTE: Deternmine if Governnent test |oads are
available. If not, test loads will be provided by
t he Contractor.

EE R I R R R R I R I R R R R I R I R R I R I R R I R R R R R I R

a. After erection and inspection, test the nonorail system hoist, and
trolley as specified herein. Test the systens in service to determ ne
t hat each conponent of the system operates as specified, is properly
installed and adjusted, and is free fromdefects in naterial,

manuf acturing, installation, and workmanship. Rectify all deficiencies
di scl osed by testing and retest the system or conponent to prove the
nmonorail systemis operational

b. Furnish[ loads for testing,] operating personnel, instrunents, and
all other necessary apparatus. [The Contracting Oficer will furnish
to the Contractor |oads for testing. Receive and transport the | oads
froma location not nmore than [ ] km miles fromthe job site and
return themto that location after the tests have been conpl et ed.]

EE R R R R I I I R R I R R I R R I R R I R I R S R R R I

NOTE: For LANTDI VENGCOM add the foll ow ng
bracket ed sent ences.
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c. Furnish test |oads, operating personnel, instrunents, and other
apparatus as necessary to conduct field tests on hoist and nonorail
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3.

3.

3.

Performtest and final adjustnments of the equi pnent under the
supervision of the Contracting Oficer, and a representative of the
activity crane maintaining organi zati on.

3.3 Test Data

Record test data on appropriate test record forns suitable for retention
for the life of the nonorail system Record operating and startup current
nmeasurenents for electrical equipnment (notors and coils) using appropriate
instrunmentation (i.e., clanp-on ammeters). Conpare recorded values wth
desi gn specifications or nmanufacturer's recommended val ues. Abnor nal
differences (i.e., greater than 10 percent from manufacturer's or design

val ues) shall be justified or appropriate adjustnents perfornmed. In
addi tion, note any high tenperatures or abnornal operation of any equi prment
or machinery , investigate and correct. Record hoist[ and trolley] speeds

during each test cycle.

.3.4 Hook Tram Measur enment

Measure hook for hook throat spread before and after |oad test. Establish
a throat dinension base neasurenent by installing two tram points and
neasuring the distance between these trampoints (plus or mnus 0.4 mr 1/ 64
inch). Record this base dinmension. Measure the distance between tram

poi nts before and after load test. An increase in the throat opening from
the base neasurenent is cause for rejection

3.5 No- Load Test

a. Hoist: Raise the |oad hook the full operating |ift distance and
verify satisfactory operation of hoist, upper limt swtches, |ower
[imt switch, and the hoisting and | owering speeds. [Operate the hoist
at |l ow and high speed in both directions.]

b. Trolley: Operate trolley assenbly the full length of the nonorai
in both directions.[ Operate trolley at |ow and high speed in each

direction.] Verify satisfactory operation and verify trolley speed.
[Cperate all rail swtches.]

3.6 125% Rat ed Load Test
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NOTE: Load Brake Test, if equi pped, and Loss of
Power Test (itenms c. and d. below) w Il be perforned
at low speed for two speed hoists. These tests are
not required for manual ly powered hoi sts.
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125 Percent (plus 5 percent minus 0) of rated capacity

a. Hoist Static Test: Raise test |oad approximately 300 nmone foot
above the floor and hold for 10 minutes. bserve |oad |owering that
may occur which indicates nal function of hoisting conponent or brake.
Lower the test load to the floor until the hoist line is slack.

b. Hoist Dynamic Test: Raise the test load to approximately 1.5 m 5
feet above the floor[ using both speed points in the process]. Lower
the | oad back to the floor[ using both speed points]. Stop the test

| oad at | east once while lowering[ at high speed] and observe proper
brake operation. Wait 5 minutes, then repeat the above cycle.
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[ c. Load Brake Test (if equipped): Raise test |oad approximately 1.5 n
5 feet. Wth the hoist controller in the neutral position, release the
hol di ng brake. The |oad brake nust hold the test load. Again with the
hol di ng brake in the rel eased position, start the test |oad down|[ at
| ow speed] and return the controller to off position as the test |oad

owers. The | oad brake must stop and hold the test load. |If the |oad
brake does not stop the test |oad, but prevents the test |oad from
accelerating, activities will contact the CEM or activity engi neering

organi zation to ensure that the load brake is operating as designed.]

[ d. Loss of Power Test: Raise the test |oad approximately 1 m 3 feet
and while lowering test load[ at |ow speed], cut nain power to hoist.
The | oad nust stop.]

e. Trolley Test: Wth test |oad hoisted to a height of 300 mr one foot
above the floor, operate trolley the full distance of the nonorail in
both directions[ using both speed points in the process]. GCbserve for

any nal functioning of the trolley assenbly and nonorail system

[OCperate all rail swtches.]

3.3.7 Rat ed Load Speed Test
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NOTE: These tests are not required for nmanually
power ed hoists
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Wth the hoist |oaded to rated capacity, raise and | ower the |oad verifying
that the hoisting and | owering speeds are provided as specified.[ Wth the
hoi st | oaded to rated capacity, operate trolley along the nonorail beam
verifying that the trolley speed is provided as specified. Further, verify
that the trolley stops in each direction within a distance (in netersfeet)
equal to 10 percent of rated capacity high speed (in meters per m nutefeet
per mnute) when initially traveling at high speed and carrying the rated
capacity load.] Record voltage, anperage, hoisting and | owering speeds, |
trolley travel speed,] and notor speed for each notor.
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3.4 MONORAI L FI ELD TEST PROCEDURES
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NOTE: Use this paragragh For NAVFAC projects.
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NOTE: The foll owi ng docunment may be included in
NASA, Air Force, and Arny projects subject to agency

and/ or Contracting O ficer approval. This docunent
shoul d be included in all NAVFAC Monorail Hoi st
proj ects.
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MONORAI L FI ELD TEST PROCEDURES

Supported Command: Dat e of Inspection

Contract No.:

Nanes and Titles of Participating Government, Supported Comrand, and
Contractor Representatives:

3.4.1 Ceneral Instructions

The crane and supporting structure shall be tested in accordance with the
appl i cabl e paragraphs of this guide. Assure that all conponents and
features that affect |oad bearing, |oad controlling, or operational safety
devi ces of the cranes are properly tested. Performall the tests described
bel ow al ong with any other tests required to verify that the crane neets
the contract requirenents including any contract nodifications. The
sequence of testing is at the option of the contractor's test director
except that the no-load test shall be performed first. Develop data sheets
for tests that require data recording. |Include in the data sheets the
expected results along with the allowable tol erance in accordance with the
requirenents of the specification. Deternmine the tools, neters, neasuring
devices, etc. that are required to performthe test and have them avail abl e
at the site. Wen neasuring currents less than 5 anps, a 10-anp series
type anp nmeter is recomrended i nstead of an anp probe or use of the drive
nmoni toring display. Al equi prent shall be calibrated

3.4.2 Equi pment Moni tori ng

During the | oad test, check for the proper operation and condition of
safety devices, electrical conponents, mechanical equiprment, and structura
assenblies. |Inmediately report any observed defects critical to continuing
testing to the contractor's test director, who shall suspend the testing
until the deficiency is corrected.
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3.

3.

3.

3.

4.3 Hooks

Record hook serial nunmber. Measure the hook for hook throat spread before
load testing. Install two tram points on hook throat. Measure the distance
bet ween these trampoints (+/- 0.4 mrl/64 inch). Record this base

di mensi on. Check operation of safety |atches.

Load Hook Uni que ldentification Nunber

Load Hook Nut Unique Identification Nunber

Load Hook Throat Measurenent - Before Load Testing

Load Hook Safety Latches SAT UNSAT NA

4.4 Preparing For Load Testing

a.) Select a safe test area and clear all traffic, unauthorized
personnel, and equi pnent fromtest area. This test area shall be
roped of f or otherwi se secured to prevent entry of unauthorized
personnel and equi prent.

b.) Al rigging used in crane load testing shall conformto
appl i cabl e OSHA regul ati ons and ASME standards for inspection and
testing. Note that test | oads | NCLUDE the wei ght of rigging used
to connect themto the |oad bl ock

4.5 Precautions During Load Testing

a.) oserve extrene caution at all tines.

b.) Personnel shall renmain clear of suspended | oads and areas
where they could be struck in the event of conponent failure.

c.) Raise test load only to a height sufficient to performthe
test.

4.6 Testing

| nspection Codes: SAT = Satisfactory, UNSAT = Unsatisfactory, NA=Not
appl i cabl e

3.4.6.1 No Load Test

Pendant Contr ol

Fromt he pendant station energize the main line contactor by activating the
START button.

a.) Power On SAT UNSAT NA
De- energi ze the crane by activating the E-STOP button.

b.) E-Stop SAT UNSAT NA

c.) Power Of SAT UNSAT NA
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From t he pendant controller check all the function of the crane. Verify
that the motions match the button | abels and the directions of operation
are correct.

d.) Min Hoist Up SAT UNSAT NA
e.) Main Hoist Down SAT UNSAT NA
f.) Trolley North/Wst SAT UNSAT NA
g.) Trolley South/East SAT UNSAT NA
h.) Indicator Lights SAT UNSAT NA

(Power On, Power Available, etc.)

Motor Control s

Hoi st controls shall be tested to verify that sequencing and tinming are in
accordance with the requirements of the specification.

Record the follow ng: Nanepl at e: Act ual :
a.) Disconnect Switch Voltage Vol ts Vol ts
b.) Current (H gh Speed) Up Anps Anps
c.) Voltage (Hi gh Speed) Up Vol ts Vol ts

Note: The current and voltage will be nmeasured at the disconnect swtch.
d.) Current (H gh Speed) Down Anmps Anps
e.) Voltage (H gh Speed) Down Vol ts Vol ts

Note: The current and voltage will be nmeasured at the floor disconnect
swi tch.

Hoi st Speeds: Measure hoist speed in m nminFPV at fast speed in each
direction.

Act ual Requi r ed

a.) Up (H gh Speed, No Load) n m nFPNV n m nFPM

b.) Down (H gh Speed, No Load) n m nFPN n m nFPM

Measure hoi st speed in FPM at sl ow speed in each direction.

c.) Up (Sl ow Speed) n m nFPNV n m nFPM

d.) Down (Slow Speed) n m nFPN n m nFPM

Note: Full speed tolerance is 10% Rated high speed is 2.1 mmn7 fpn
with fast speed switch in the OFF position.

Test Trolley Controls to verify that sequencing and tinmng are in
accordance with the requirenents of the specification.
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Record the foll ow ng: Nanepl at e: Act ual :

a.) Disconnect Switch Voltage Vol ts Vol ts

b.) Current (H gh Speed) North/East Anps Anps

c.) Voltage (H gh Speed) North/East Vol ts Vol ts

d.) Current (H gh Speed) South/West Anps Anps

e.) Voltage (H gh Speed) South/West Vol ts Vol ts
Not e: hThe current and voltage will be measured at the floor disconnect
switch.

Measure trolley speed in FPV high speed in each direction.

Act ual Requi r ed
a.) North/East (H gh Speed) mmnFPNV n mn
FPN
b.) South/Wst (H gh Speed) mmnFPN m nin
FPN

Measure trolley speed in FPV slow speed in each direction.

c.) North/East (SlIow Speed) mmnFPN m nin
FPN

d.) South/West (SIow Speed) mmnFPNV n mn
FPN

Note: Full Speed tolerance is 10%

Bunper Stops: At slow speed, contact the trolley bunmpers with the bunper
stops. Verify satisfactory performance of the bunpers, and the alignnent
of the bunpers with stops.

SAT UNSAT NA

Limt Sw tches

Test all limt switches to determ ne that they function and that all
associ ated functions occur in accordance with specifications.

Hoi st Upper Ceared Linmit Switch (Primary)

Rai se the hoist. Slowy raise the hoist into the upper-geared limt switch
and verify that the hoist stops after the linmt switch is tripped and the
hook is only capable of |owering. Ensure that the runout distance at full
speed is greater than the distance to the weighted upper limt by gradually
i ncreasing hoist control |ever travel to achieve full hoist speed and
verify that the weighted linmt is not tripped when the geared limt is
engaged at this "full speed." |If the hoist is equipped with a sl ow down
function, verify that the hoist speed decreases to 25% (+/- 10% of the
full rated speed before entering the primary limt swtch.
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a.) Hoist in slow speed
appr oachi ng Upper - Gear ed

Limt Switch SAT UNSAT NA
b.) Hoist Upper Ceared Linit Switch SAT UNSAT NA
c.) Hoist can lower only SAT UNSAT NA
d.) Hoist slows before primary limt SAT UNSAT NA

(if slow down enabl ed)
Hoi st Upper Linmit Switch (Secondary)
Using the geared limt switch by-pass key switch, by-pass the hoist
upper-geared limt switch and continue slowy raising the hoist. Once the
switch is tripped, verify that the hoist notion stops and hoist drive is
i noper abl e.

a.) Hoist in slow speed approaching

Upper Linmt Switch SAT UNSAT NA
b.) Hoist Upper Linmt Switch SAT UNSAT NA
c.) Hoist drive inoperable SAT UNSAT NA

Using the hoi st reset key switch, reset the hoist drive and verify that the
hoist is only operable in down direction until the upper limt switchis
deacti vat ed.

d.) Hoist Up inoperable SAT UNSAT NA
e.) Hoist can lower only SAT UNSAT NA
Hoi st Lower Geared Limt Switch

Lower the hoist. Slowy |lower the hook into geared lower linmt swtch.
VWhen the limt switch is tripped, verify that the hoist notion stops.
Verify hoisting up capability for lower limt swtch.

a.) Hoist in slow speed approaching

Lower Geared Limt Switch SAT UNSAT NA
b.) Hoist Lower Ceared Linit Switch SAT UNSAT NA
C.) Hoist up capability SAT UNSAT NA

Warni ng Devices and Lights

Crane Status Lights

Verify that Wiite status light illum nates when power is available to crane.
White Status Light SAT UNSAT NA
Verify that Blue status light illuninates when power to crane is on (nmain
contactor energized).
Bl ue Status Light SAT UNSAT NA
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3.4.6.2 Hoi st Load Testing

50 Percent of Rated Capacity (+5% -0% Load Test

Dynam ¢ Load Test.

Record the actual certified weight, including rigging, that will be
used: Lbs.

1. Place 50% (+5% -0% of rated | oad on the hook.

2. Start at ground | evel and hoist up to 300 nmone foot bel ow
upper limt using the full range of speeds.

3. Hoist down to 300 nmone foot above ground | evel using full
range of speeds.

4. Measure and record the notor current, voltage, and hook speed
in FPV at nmaxi mum speed in both directions.

Record the foll ow ng: Nanepl at e: Act ual :
a.) Current (Hi gh Speed) Up Anps Anps
b.) Voltage (H gh Speed) Up Vol ts Vol ts
c.) Current (H gh Speed) Down Anmps Anps
d.) Voltage (H gh Speed) Down Vol ts Vol ts

Note: The current and voltage will be nmeasured at the floor disconnect
switch.

Measure hoist speed in FPM at fast speed in each direction.

Hoi st Act ual Requi r ed
a.) Up (H gh Speed) mmnFPN - n m nFPN
b.) Down (H gh Speed) mmnFPVy n m nFPN

Measure hoist speed in FPM at slow speed in each direction.

a.) Up (Sl ow Speed) n m nFPNV n m nFPNV

b.) Down (Sl ow Speed) n m nFPN n m nFPN

Not e: Speed tolerance is 10%
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3.4.6.3 100 Percent of Rated Capacity (+0% -5% Load Test

A Dynam c Load Test.

Record the actual weight of the certified weight, including rigging gear
that will be used: KglLbs.

1. Troll ey | oss of power test

Rai se the test | oad approximately nm dway between the trolley and any

per manent obstructions on the operating floor. Starting at a safe distance
fromwalls or other obstructions, attain a slow speed of trolley travel
Wil e maintaining a safe di stance from obstructions, disconnect the main
power source to simulate a power failure. Restart trolley travel and all ow
the drive to reach an internedi ate speed. Repeat the sinul ated power
failure. Restart trolley travel and allow the drive to reach maxi num
operating speed. Repeat the sinulated power failure. Verify that the
trolley stops and that the brake sets properly at all speeds.

SAT UNSAT NA

2. Hoi st | oss of power test at rated | oad

Rai se the test load a mininmal distance. Lower the test |oad at sl ow
speed. Disconnect the mamin power source and return the controller to the
neutral position to sinulate a power failure. Restart hoist in a downward
direction and allow the drive to reach an internedi ate speed. Repeat the
simul ated power failure. Restart hoist in a dowward direction and all ow
the drive to reach maxi mum operati ng speed. Repeat the sinul ated power
failure. Verify that the hoist stops and that the brake sets properly to
bring the test load to a stop at all speeds.

SAT UNSAT NA

3. Hoi st Maxi mum Speed Test at rated | oad

Measure and record the notor current, voltage, and hook speed in neters per
m nut eFPV at nmaxi mum speed in both directions. Stop the |oad during
hoi sting and lowering to verify that brake stops and hol ds the | oad.

Record the foll ow ng: Nanepl at e: Act ual
a.) Current (Hi gh Speed) Up Anmps Anps
b.) Voltage (H gh Speed) Up Vol ts Vol ts
c.) Current (H gh Speed) Down Anps Anps
d.) Voltage (H gh Speed) Down Vol ts Vol ts

Not e: The current and voltage will be nmeasured at the floor disconnect
switch.

SECTION 41 22 23.19 Page 31



Measure hoist speed in FPM at fast speed in each direction

Hoi st Act ual Requi r ed
a.) Up (H gh Speed) mmnFPy n m nFPN
b.) Down (H gh Speed) mmnFPNy - n m nFPN

Measure hoi st speed in FPM at sl ow speed in each direction

a.) Up (Sl ow Speed) n m nFPN n m nFPN

b.) Down (Sl ow Speed) n m nFPNV n m nFPN

Not e: Speed tolerance is 10%
4, Maxi mum Runway Defl ection

Measure the maxi mum runway deflection with the trolley centered between
vertical supports and 100% (+5% -0% of rated |l oad on the hook. Repeat
the measurenent for each segnment of runway and record the naximum val ue.
The vertical and | ateral deflection must not be greater than the val ues
stated in CVAA 74,

Max defl ection Unsupported Di stance at Max defl ection

Al l owabl e Defl ection (1/450 of unsupported di stance)

SAT UNSAT NA

5. Rol | back Check

Check roll back. Wth the | oad approximately 600 nm2 feet above the ground,
engage the hoist up controller to the slowest hoist position. Verify that
the motor turns in raise direction only.

SAT UNSAT NA

B. Troll ey Functionality Test.

la.) Operate the trolley the full distance of the runway in both
directions. Verify that the brake operates properly. Measure and
record the distance required to cone to a full stop fromrated
speed.

St oppi ng di st ance
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1b.) Measure and record the motor current, voltage, and hook speed in
FPM at maxi nrum speed in both directions.

Record the foll ow ng: Nanepl at e: Act ual :
a.) Current (H gh Speed) North/East Anps Anps
b.) Voltage (H gh Speed) Nort h/ East Vol ts Vol ts
c.) Current (H gh Speed) South/West Anps Anps
d.) Voltage (Hi gh Speed) South/West Vol ts Vol ts
Noftte: hThe current and voltage will be measured at the floor disconnect
switch.

Measure Trolley speed in neters per mnuteFPV high speed in each direction.

a.) North/East (H gh Speed) mmnFPNV n m n
FPN

b.) South/Wst (H gh Speed) mmnFPN m nin
FPN

Measure trolley speed in neters per mnuteFPV at sl ow speed in each
di rection.

c.) North/East (SlIow Speed) mmnFPN m nin
FPN

d.) South/West (SIow Speed) mmnFPNV n mn
FPN

Not e: Speed tolerance is 10%

.4.6.4 125 Percent of Rated Capacity (+5% -09% Load Test

A Dynami ¢ Load Test

Record the actual weight of the certified weight, including rigging, that
will be used: KgLbs.

1. Control and Brake Stop Test

Pl ace 125% (+5% -0% of rated |oad on the hook. Raise and | ower test |oad
on each controller point and visually observe snooth control between
points. Stop the load during hoisting and lowering to verify that the
brake stops and hol ds the | oad.

SAT UNSAT NA
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2. Hoi st | oss of power test

Rai se the test load a mininmal distance. Lower the test |oad at sl ow
speed. Disconnect the main power source and return the controller to the
neutral position to sinulate a power failure. Verify that the hoist stops
and that the brake sets properly to bring the test |load to a stop.

NOTE: This test is designed to also verify proper operation of dynanic
| oad brakes including eddy current brakes and regenerative braking.

SAT UNSAT NA

B. Hoi st Brake(s) Test

Rai se the test | oad approximately 300 mml foot and hold for 10 minutes. |If
nore than one brake on the hoist, manually open the secondary brake during
the primary brake test. Rotate |oad and hook to check for snooth bearing
operation. Observe for noticeable |owering of test |oad that may occur
which will indicate the nal function of hoisting conponents or brakes. |If
nore than one brake on the hoist, close the secondary brake and nanual ly
open the primary brake. Repeat the 10 minute test.

SAT UNSAT NA

C. Trol |l ey Test

Qperate the trolley the full distance of the bridge in both directions (if
clear trolley space is available). Verify smooth control and proper brake
operati on.

SAT UNSAT NA

Comrent s:

-- End of Section --
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