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SECTI ON 41 22 13.14

BRI DGE CRANES, OVERHEAD ELECTRI C, TOP RUNNI NG
04/08

NOTE: This gui de specification covers the

requi renents for top running overhead electric
traveling (OET) cranes with top running bridges and
troll eys, Crane Manufacturers Association of Anerica
(CvMAA) 70 Cass A, B and C and with capacities |ess
than 9 nmetric ton 10 ton 9072 kg 20, 000 pounds.

Thi s gui de specification includes tailoring options
for NAVFAC, pounds (per NAVFAC P-307), and tons.
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.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

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

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Use this guide specification to specify genera

pur pose cranes that are procured as part of a
buil di ng construction contract for such applications
as machi ne shops, warehouses, and ot her areas that

do not require specialized weight handling equipnent.
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The crane specified herein will handl e | oads which
average 50 percent of rated capacity with 5 to 10
lifts per hour averaging 5 m15 feet with not over
50 percent of the lifts at rated capacity. This
criteria places the specified crane, per the Crane
Manuf acturers Associ ati on of Anerica (CMAA) as Duty
Class A - Standby or Infrequent Service; B - Light
Service; or Class C - Mderate Service. Navy Crane
Center mininmumrequirenment is Class C

NOTE: Do not use this guide specification to
procure overhead electric traveling (OET) cranes of
9 netric ton 10 ton[ 9072 kg][ 20,000 pounds]
capacity or greater; cranes that operate in
"hazardous | ocations" as defined in the Nationa

El ectrical Code; nonstandard cranes; or cranes that
handl e hot (nolten) netals, ordinance or fissionable
materials.

Forward all procurenent of OET systems at Naval
Shore based activities with rated capacities of 9072
kg 20,000 pounds or greater, or for use in
speci al i zed applications to Naval Facilities

Engi neeri ng Command, Navy Crane Center, Buil ding
491, Norfol k Naval Shipyard, Portsmouth, Va.
23709-5000. (See NAVFAC Instruction 11450.1a of 22

January, 1997).

*% *% *% *% *% * *% *% *% *% *% *%%

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: TO DOMLOAD UFGS GRAPHI CS

Go to http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf

*% *% *% *% *%%

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Show the followi ng information on the project
drawings:

1. Conplete details of plan, elevations and
sections of crane, including building clearances.
[UFGS - 41 22 13.14-1]

2. Maxi mum span of runway girder

3. Runway rail size.

4. Runway girder size.

5. Channel cap size.

6. Size and | ocation of crane stops.

7. Electrical junction box |ocation (including
nount i ng hei ght).

kkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkhkhhkhkkkrkkkx
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PART 1

1.

GENERAL

1 REFERENCES

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
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference 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 fication when you choose to reconcile
references in the publish print process.

*% *%

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to within the text by the

*% *% *% *% *% *% *% *% *% *%%

basi c designation only.

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGVA)

AGWA 2011 (2014B) Cylindrical Wrngearing Tol erance
and | nspection Mt hods

AGVA | SO 10064-6 (2010A) Code of Inspection Practice -
6: Bevel Gear Measurenent Methods

AGVA | SO 17485 (2008A; Suppl emrent 2008) Bevel
System of Accuracy (I ncluding Suppl ement
Tol erance Tabl es 2008)

ANSI / AGVA 2001 (2004D; R 2010) Fundanental Rating Factors

ANSI / AGVA 2015-1

ANSI / AGVA 6013 (2006A; R 2011) Standard for Industrial

and Cal cul ati on Methods for Invol ute Spur

and Helical CGear Teeth

Cylindrical Gears

Encl osed Gear Drives

ANSI / AGVA 6113 (2016B) Standard for Industrial

Gear Drives (Metric Edition)

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 325

(2017) Steel Construction Manual

SECTION 41 22 13.14 Page 5
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System - Tangential Measurenents for



AMERI CAN VELDI NG SCCI ETY ( AWS)

AWS D1.1/D1. 1M

AWS D14. 1/ D14. 1M

(2015; Errata 1 2015; Errata 2 2016)
Structural Wl ding Code - Steel

(2005; Amd 1 2017) Specification for
Wel di ng of Industrial and MII Cranes and
O her Material Handling Equi prent

ASME | NTERNATI ONAL ( ASME)

ASME B30. 10

ASME B30. 2

ASME NOG- 1

(2014) Hooks

(2017) Overhead and Gantry Cranes (Top
Runni ng Bridge, Single or Multiple Grder,
Top Running Troll ey Hoist)

(2015) Rules for Construction of Overhead
and Gantry Cranes (Top Runni ng Bridge,
Mil tiple Grder)

ASTM | NTERNATI ONAL (ASTM

ASTM A1023/ A1023M

ASTM A275/ A275M

ASTM A668/ A668M

ASTM A931

ASTM E125

ASTM E543

(2015) Standard Specification for Stranded
Carbon Steel Wre Ropes for General
Purposes

(2018) Standard Practice for Magnetic
Particle Exam nation of Steel Forgings

(2017) Standard Specification for Steel
For gi ngs, Carbon and All oy, for General
I ndustrial Use

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

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

(2015) Standard Practice for Agencies
Per f orm ng Non-Destructive Testing

CRANE MANUFACTURERS ASSOCI ATI ON OF AMERI CA ( CVAA)

CMAA 70

(2015) Specification for Top Runni ng
Bridge and Gantry Type Miultiple G rder
El ectric Overhead Traveling Cranes

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NENVA 250

NEMA | CS 3

NEMA | CS 6

(2018) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mun)

(2005; R 2010) Medium Voltage Controllers
Rated 2001 to 7200 V AC

(1993; R 2016) Industrial Control and
Systens: Encl osures
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NEMA | CS 8 (2011) Crane and Hoist Controllers

NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;

29

29

29

29

uL

UL

uL

UL

UL

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 )
Nat i onal El ectrical Code

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

CFR 1910 Cccupational Safety and Heal th Standards
CFR 1910. 147 The Control of Hazardous Energy (Lock
Qut/ Tag CQut)
CFR 1910. 179 Overhead and Gantry Cranes
CFR 1910. 306 Speci fic Purpose Equi pnent and
Installations
UNDERWRI TERS LABORATORI ES (UL)
1004-1 (2012; Reprint Aug 2017) UL Standard for
Safety Rotating Electrical Mchines -
CGeneral Requirenents
1449 (2014; Reprint Jul 2017) UL Standard for
Saf ety Surge Protective Devices
489 (2016) UL Standard for Safety Ml ded-Case
Crcuit Breakers, Ml ded-Case Swi tches and
Circuit-Breaker Enclosures
50 (2015) UL Standard for Safety Encl osures
for Electrical Equipnent,
Non- Envi ronment al Consi derati ons
943 (2016; Reprint Feb 2018) UL Standard for
Safety Ground-Fault Circuit-Interrupters
DEFINITIONS
Crane Bridge: That part of an overhead crane system consisting of
girder(s), end trucks, end ties, wal kway, and drive mechani sm which
carries the trolley(s) and travels along the runway rails parallel to
t he runway.
Crane Runway: The track system al ong which the crane operates
hori zontal Iy, including track hangar rods, track connection devices,
and runway structural supports.
Dead Loads: The loads on a structure which remain in a fixed position

relative to the structure.
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1

d. Grder: The principal horizontal beamof the crane bridge. It is
supported by the crane end trucks.

e. Live Load: A |oad which noves 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 naxi mum worki ng | oad suspended under the | oad hook.

h. Standard Conmercial Catal oged Product: A product which is currently
bei ng sold, or previously has been sold, in substantial quantities to
the general public, industry or Governnent in the course of nornmal
busi ness operations. Models, sanples, prototypes or experinental units
do not neet this definition. The term"catal oged" as specified in this
section is defined as "appearing" on the manufacturer's published
product data sheets. These data sheets nust have been published or
copyrighted prior to the issue date of this solicitation and have a
docunment identification nunber or bulletin nunber.

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

j. Trolley Mounted Hoist: A conbined unit consisting of a wheeled trolley
that provides horizontal notion along the bridge girder, and a hoi st
supported by the trolley, that provides lifting and | owering of a
freely suspended | oad.

.3 REQUIREMENTS

The requirenents for the crane runway systemand rail supporting structures
are specified in Section 05 12 00, STRUCTURAL STEEL, and nust conformto
Al SC 325.

.4 VERI FI CATI ON OF DI MENSI ONS

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 dinensions of the building that relate to fabrication of the crane and
notify the Contracting O ficer of any discrepancy before finalizing the
crane order.

5 SUBMITTALS

NOTE: Review Subnittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G'. GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

SECTION 41 22 13.14 Page 8



System Only add a “G’ to an item if the
submttal 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 submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
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.

The "S" following a submttal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnmittal
under the SD nunber that best describes the
subnmittal item

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

itemfor Army projects.

*% *% *% *% *% *% *% *%%

Governnment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs
Overhead electric crane; ¢, [__ 1]

SD- 03 Product Data

Gear Reducers; C[, [____ 1]

Hook; C[, [____ 1]

Trolley; ¢, [____ 1]

Radio Controls; C[, [____ ]]]

Inverter Drives; C, [____ 111

Control Parameter Settings; C[, [____ 11]
Hoist; ¢, [___ 1]

SECTION 41 22 13.14 Page 9



Controls; C[, [ 11

Couplings; C[, [___ 11

Pendant pushbutton station; G, [___ 111
Electrification; ¢, [___ 1]

Mtors; G, [ 1]

Brakes; C¢[, [___ 1]

Capacity Overload Protective Device; ¢, [___ 1]
Limit Switches; ¢, [___ 1]

SD- 05 Design Data
Load and sizing calculations; ¢, [___ 1]

SD-06 Test Reports

Hook and hook nut magnetic-particle Tests; G, [ 1]
Wre rope breaking strength; ¢, [___ 1]

Post-erection inspection; ¢, [____ 1]

Qperational Tests; G, [___ 1]

Hook Proof Test; C[, [___ 1]

Hook Tram Measurenent; C[, [___ 1]

No-load Test; G, [____ 1]

Load Tests; C[, [____ 1]

SD-07 Certificates

Overload Test Certificate; ¢, [___ 1]
Loss of Power (Panic Test) Certificate; G, [___ 1]
Hazardous Material Certificate; ¢, [___ 1]

Certificate of the Coupling Alignnent Verification Record; (,
L1

Brake Setting Record; ¢, [___ 11

Certificate of Conpliance with Listed Standards; ¢, [___ 1]
SD- 10 Operation and Mai ntenance Data

Overhead electric crane; C[, [___ 1]

Data Package 3; ¢, [___ 11

SECTI ON 41 22 13.14 Page 10



Subnit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA, including weekly, monthly, sem -annual, and
annual required mai ntenance itens.

1.6 QUALITY ASSURANCE

1.6.1 Manuf acturer Qualification
Overhead el ectric crane system including sub-system conponents
manuf actured by vendors, nust be designed and manufactured by a conpany
with a mininumof 10 years of specialized experience in designing and
manuf acturing the type of overhead crane required to neet requirenments of
the Contract Docunents.

1.6.2 Pre-Delivery Inspections
Contractor is responsible for performance of quality control inspections,
testing and docunentation of steel castings, hook assenbly and trolley as
follows.

1.6.2.1 I nspection of Steel Castings

NOTE: Navy Crane Center does not require
magnetic-particle testing of steel castings. For
NASA projects, select both magnetic particle testing
and ultrasonic testing. Magnetic testing for USACE
proj ects should be coordinated with the Contracting
Officer.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Visually inspect [and test ]load-carrying steel castings[ using the
magnetic-particle inspection nmethod][ using ultrasonic testing].|

Ref erence al | owabl e degree of discontinuities to ASTM E125, and
relationship to service |loads and stresses, critical configuration,

| ocation and type.] Al |oad bearing conponents, couplings, shafts, and
gears, in the hoist drive train nust be rolled or forged steel, except
brake drunms which may be ductile iron. Methods of repairing the
discontinuities is subject to review by the Contracting Oficer.

1.6.2.2 I nspection of Hook Assenbly
I nspect 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 docunmentation of hook
i nspection to Contracting Oficer prior to field operational testing. As
part of the acceptance standard, |inear indications[ greater than 1/16
inch] are not allowed. Welding repairs of hook are not permtted. A hook
showi ng linear indications, danage or deformation is not acceptable and
nmust be replaced i medi atel y.

1.6.2.3 Hook Proof Test
Proof test the | oad hook per ASME B30. 10.

1.6.3 Certificates

Subnmit an Overload Test Certificate stating that the crane can be

SECTI ON 41 22 13.14 Page 11



periodically | oad tested to 125 percent (plus 5 mnus 0) of rated |oad.

Submit a Loss of Power (Panic Test) Certificate stating that a test may be
performed in which power is renoved fromthe crane while the hoist, bridge,
and trolley are in operation to sinmulate a | oss of power.

Submit a Hazardous Material Certificate that the crane does not contain
hazardous material, asbestos, |ead, cadm um chrom um PCBs or el enental
mercury.

Subnmit a Certificate of Conpliance with Listed Standards.

Subnmit a Certificate of the Coupling Alignnment Verification Record.
Submit a Certificate of the Brake Setting Record

.6.4 Drawi ngs: Overhead El ectric Crane

Subnmit shop drawi ngs show ng the general arrangenent of all conponents in
pl an, el evation, and end vi ews; hook approaches on all four sides,

cl earances and princi pal dinensions, assenblies of hoist, trolley and
bridge drives, notor nanepl ate data, overcurrent protective device ratings
and el ectrical schematic drawings. |nclude weights of conponents and
maxi mum bri dge wheel |oads and spacing.

Shop drawi ng quality must be equivalent to the contract draw ngs
acconpanying this solicitation. Draw ngs rmust be revi ewed, signed and
seal ed by a registered professional engineer

Provide integral schedul e of crane conponents on each drawi ng. Provide
maxi mum wheel |oads (w thout inpact) and spacing inparted to the crane
runway systemtrack beans. Indicate the crane speeds along the runway, the
troll ey speeds along the bridge girder, and the hoist lifting speeds; all
speeds indicated are speeds with hoist |loaded with rated crane capacity
load.

.6.5 Design Data: Load and Sizing Cal cul ations

Submit cal cul ations reviewed, signed and sealed by a registered

pr of essi onal engi neer verifying the sizing of the bridge girder, end
trucks, travel drives, and overcurrent protection for notors, controllers,
and branch circuits. [Include seismc analysis of bridge girder and end
trucks.]

.6.6 Welding Qualifications and Procedures

Wel di ng nust be in accordance with qualified procedures using

AWS D14.1/D14. 1N as nodified. Witten welding procedures nust specify the
Contractor's standard di mensional tolerances for deviation from canber and
sweep and not exceed those specified in AWS D14. 1/ D14. 1M and CMAA 70

Wel ders and wel di ng operators must be qualified in accordance with

AWS D1.1/D1.1N or AWS D14.1/D14.1N. All owabl e stress val ues nust conply
wi th CMAA 70.

LT CRANE SAFETY

Conply with the mandatory and advi sory safety requirenments of ASME B30. 10,
and NFPA 70. Subnit data on Capacity Overload Protective Device

SECTI ON 41 22 13.14 Page 12



1.7.1 Nucl ear Safety Anal ysis

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Certification is required for cranes handling
nucl ear materials. Results fromthe Safety Analysis
will be utilized by the Using Agency as a basis for
bridge crane certification. Delete this paragraph
if the crane is not required to handl e nucl ear
materials.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

[

Nucl ear certification, testing, and rules of construction nust be in
accordance with ASME NOG 1. Subnit analysis and test reports to
Contracting Oficer for approval

]PART 2 PRODUCTS

2.1 TOP RUNNI NG CRANE SYSTEM

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For NAVFAC, specify Class C or better

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Specify Class A Crane when there are |ong
idle periods between lifts. Full capacity |oads nay
be handled for initial installation of nachinery and
for infrequent maintenance.

Specify O ass B Crane where service requirenents are
light and speeds are slow. Loads nmay vary from no
load to full capacity, averaging 50 percent of ful
capacity, with two to five Iifts per hour averaging
ten feet per lift. Not over 50 percent of the lifts
will be at full capacity.

Specify O ass C Crane where service requirenents are
noderate. Loads may vary fromno |oad to ful
capacity, averaging 50 percent to full capacity,
with 5 to 10 lifts per hour averaging 15 feet. Not
over 50 percent of the loads will be at ful

capacity

*% *% *%

*% *% *% *% *% *% *% *% *%%

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: A footwal k is recormended unl ess: the crane
can be safely serviced by another neans; or where
| ack of clearance woul d prohibit one.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de top running overhead electric traveling (OET) crane[s] conform ng
to CMAA 70, [C ass A (Standby or Infrequent Service)][C ass B (Light
Service)][C ass C (Mderate Service)] for [indoor] [outdoor] service,
ASME B30.2, with a vertical lift of [__ ] feet and as specified herein.
The crane span nust be [ ] feet, and be designed to operate in an
anbi ent tenperature between [ ] degrees Fahrenheit.

[Provide a footwal k on the drive girder side, and idler girder side with
crossovers on the end trucks to allow access to all rmaintainable features
of the crane.] The crane nust be [pendant] [radio controlled] and operate
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in the spaces and within the | oading conditions indicated.[ The pendant
controller nmust be mounted on a separate festooned cable systemfromthe
trolley power supply.][ Subnmit product data for radio controls.] The
crane nust operate on [ ]-volts AC, 60 Hz, [single] [three] phase power
source. Maximum crane wheel |oads (w thout inpact) due to dead and live

| oads, with the trolley in any position, nust not cause a nore severe

| oading condition in the runway support structure than that produced by the
desi gn wheel |oads and spacing indi cated.

Submit Overhead electric crane, Data Package 3, including reconmended
mai nt enance itens on a weekly, nonthly, sem -annual, and annual basis.

1.1 Capacity

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Indicate on the drawi ngs the required
capacity. Specifier nust coordinate thoroughly with
the designer to ensure that the crane capacity
specified below agrees with the crane capacity

i ndi cated on the drawi ngs. Typical cranes of this
type have capacities of 5 tons or less than 10 tons.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

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

1.2 Speeds

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: For NAVFAC add the | ast bracketed sentence.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

1. Hoist: Select hoist speed which confornms to the
recomendati ons of CMAA 70 or ASME tables, based on
capacity

2. Trolley: Trolley travel speed nust conformto
t he recommendati ons of CMAA 70, based on capacity.

3. Bridge: Bridge travel speed nmust conformto the
suggest ed speeds per minute for floor controlled
cranes as stipulated in CMAA 70.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

OET crane nust have the following full |oad speeds( plus or mnus 10
percent):

a. Hoist - rated speed of[ 6.1 nmeters per mnute 20 feet per mnute ][
[ Jmeters per minute [ ] feet per m nute]

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

c. Bridge - rated speed of[ 45.7 neters per mnutel50 feet per nminute]]
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[ Jmeters per minute [ ] feet per m nute]

[ For two speed notions, provide the | ow speeds at less than half of the
specified rated speeds.]

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: : Use the follow ng applicable sections for
infinitely variable drive control

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

d. Hoist - minimumspeed of [ ]J[meters per mnute][feet per m nute]
e. Trolley - minimumspeed of [ J[neters per mnute][feet per m nute]
f. Bridge - minimumspeed of [ J[neters per minute][feet per m nute]
.1.3 Hoist

Provi de hoist conforming to ASME B30.2 and CMAA 70 Class C or better
doubl e reeved, except as nodified and supplemented in this section. Equip
hoi st with a spring set, electro-mechanically rel eased brake plus a
mechani cal | oad brake

2.1. 4 Crane Safety
Conply with the mandatory and advi sory safety requirenments of ASME B30. 2,
CMAA 70,29 CFR 1910. 147, 29 CFR 1910.179, 29 CFR 1910.306, and all
appl i cabl e provisions of 29 CFR 1910 and NFPA 70.

2.2 STRUCTURAL REQUI REMENTS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Specify wel ded box girders for bridge spans of
15 m 50 feet or nore.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Structural requirements nust be in accordance with CMAA 70, Section 3

2.2.1 [ Sei snic Forces (SF)

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Seismic forces should be considered in the
design of all cranes in Seisnic Zones 3 and 4.
Enter the appropriate factor in the formula for SF
as determ ned bel ow

Sei sm ¢ Zone Factor
3 0.45
4 0.60

Consi der seismc forces in the design of the crane. Apply seisnic forces
|laterally, parallel to the bridge girders and parallel to the runway
girders as two separate | oad cases. Apply seismic forces concurrently with
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the dead load (DL) and trolley load (TL). Locate the concentrated load in
the sane positions as when cal cul ating vertical shears and bendi ng

monent s. Consi der torsion due to eccentric horizontal forces. Allowable
combi ned stresses nust be 133 percent of Stress Level One in CMAA 70.

Cal cul ate conbi ned stresses due to seisnic forces for the follow ng | oad
combination:

Seismc Loading = DL + TL + SF

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

2.3 MECHANI CAL EQUI PMENT
Provi de steel shafts, gears, keys, and couplings. Cast iron and al unmi num
used to support conponents of the hoist power transm ssion train nust be
ductile.

Al'l bearings, except those subject only to small rocker notion, nust be
anti friction type.

2.3.1 Drives

2.3.1.1 Bridge Drives

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: |If the span is less than 12 m (40 feet) and
the application is CMAA Class "A" or "B", then A-1
drive may be included as an option.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

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

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

Accel eration and decel eration nust neet the requirenments specified in this
section. Gears must conformto applicable AGVA standards. Provide oil
tight fully enclosed gear reducers with pressure or splash type
|ubrication. Bridge-travel limt-switches are optional. Submit product
data on inverter drives and control paraneter settings.

2.3.1.2 Trolley Drives

Provide trolley conplete with a drive arrangenent with a m ni mrum of two
wheel s driven by an integral electric nmotor. Drive nmechanismnust run in
totally enclosed oil bath. Limt switches are optional for drive

mechani sm  Accel erati on and decel eration controls nust neet requiremnments
specified in this section.

[2.3.1.3 Micro-Drives

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Current industry standards use Variable
Frequency Alternating Current Drives (VFAC) in lieu
of micro-drive notors. The followi ng paragraph is
included in this section for instances where the
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mcro-drive motors will not be replaced with newer
VFAC drives. |If micro-drives are not to be used,
del ete this paragraph

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

NOTE: Include those notions where a micro-drive is
required. |If micro-drive is not specified, delete

t hese paragraphs. Mcro-drives are generally

requi red when sl ow speeds are required for an

ext ended anount of tinme. |If precision novenent is

required for Iimted tine for final positioning of

| oads, use adjustable frequency or dc variable

vol tage crane controls instead of mcro-drives.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Provide the followi ng crane notions with a separate mcro-drive: [main

hoi st], [auxiliary hoist], [trolley drive] [and] [bridge drive]. The

m cro-drives are used to precisely position |oads. Each mcro-drive nust
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 nagnetic coupling
clutch. Coupling nust nornally be di sengaged and engage only if the
mcro-drive is required. Electrical clutch conponents required for proper
operation nust conformto the requirenents specified in paragraph
ELECTRI CAL COVPONENTS. provide magnetic coupling type CLUTCHES, which
engage and di sengage the micro-drives fromthe high speed shafts of the
mai n drive arrangenent. The clutch nust be engaged by el ectronagnet and
rel eased by springs. Provide clutch ratings not |ess than 150 percent of
the mcro-notor rated torque as anplified by the interveni ng gearing.
Clutch enclosures nust facilitate easy access for wear inspection of the
friction elements and visual exanination of the clutch assenblies.

1]2.3.2 Load Bl ock and Hook Assenbly

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For NAVFAC, add bracketed paragraph

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhhkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhhhhkkxkx

Construct the load block of steel. Provide an unpainted single barbed
forged steel hook conplying with ASTM A668/ A668N. Hook di nensi ons nust be
as shown on the drawings. Fit hook with safety |atches designed to

precl ude i nadvertent displacenent of slings fromthe hook saddle. Provide
hook nut with a renovable type set screw or other simlar fastener
installed in a plane parallel to the longitudinal axis of the hook shank

Do not weld hook nut. Hook nmust be free to rotate through 360 degrees when
supporting the test load up to 131.25 percent of the rated capacity.
Provi de only hooks which are designed and comrercially rated in accordance
with CMAA and confornming to ASME B30. 10, and CMAA 70

[ Each hook and hook nut nust be capabl e of conpl ete di sassenbly which
enabl es access to all surfaces of hook, including shank and hook nut for

i nspection purposes. WMake provisions for the hook nut, or other
hook-t o- bl ock fastener, to be keyed to hook shank by means of a set screw
or simlar, easily renovabl e, securing device.]

[2.3.2.1 Hook and Hook Nut Magnetic-Particle Tests

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Delete this paragraph if sel ected agency does
not require magnetic particle testing.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: For NAVFAC, substitute bracketed paragraph

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

Magneti c-particle inspect the hook and nut over the entire area in
accordance with ASTM A275/ A275N. Acceptance standard is no defects. A
defect is defined as a linear indication that is greater than [ 3 nm1/8
inch][ 1.5 mm 1/ 16 inch] |ong.

[ I nspect each hook, including shank and hook nut, over the entire surface
areas by nagnetic particle inspection. |f hook nut is not used, any device
that functions the sane as the hook nut nust be inspected by magnetic
particle inspection.

a. Procedure: Conduct magnetic particle inspection in accordance wth
ASTM A275/ A275Mwith the following restrictions: Do not use DC yokes
(i ncluding switchable AC DC yokes used in the DC npbde) or permanent
magnet yokes. Do not use automatic powder blowers or any other form of
forced air other than froma hand-held bulb for the application or
renoval of dry nmagnetic particles. Renove arc strikes. Equipnent
amet ers nust have an accuracy of plus or minus 5 percent of full scale
(equi prent ameter accuracy other than that stated is acceptable
provi ded the MI procedure states that a magnetic field indicator is
used to establish and verify adequate field strength for all aspects of
t he inspection.)

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

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

The perforning organi zati on nust provide a witten statenment of
certification to ASTM E543, have the procedures used for testing of the
hook and hook nut reviewed and approved by an independent Level 111
exam ner, and subnmit the approved procedures and certification to the
Contracting O ficer with the test report.

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

12.3.3 Hoi sting Ropes

NOTE: For NAVFAC, add bracketed paragraph section

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkkk *

Wre ropes nust conformto ASTM A1023/ A1023N and be tested as required by
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ASTM A931. Provide 6 by 37 class construction hoisting ropes, with

i nproved or extra inproved plow steel, as a nmininmum and an independent

Wi re rope core. Maxi mum hoi sting rope fleet angles nust be 4 degrees for
drums and 4.75 degrees for sheaves. Hoisting rope end connections, other
than drum connections, nmust be speltered sockets with forged stee

termnals 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. Wdge sockets or al um num swages are not permtted
on wire rope end connecti ons.

[Provide wire rope mninumsafety factor of 5 to 1 based on the ratio of
actual mninumw re rope breaking load to the calcul ated | oad on rope when
hoi st is assuned | oaded to rated capacity. Subnit certification fromrope
manuf acturer verifying provided wire rope breaking strength, to the
Contracting Oficer and secure approval prior to final acceptance of
hoist. No paint or coatings are allowed on the wire rope. M ninumlength
of the wire rope nust enable the | oad hook to operate through its full hook
lift range and still have a minimumof two full waps of wire rope around
the rope drum]

.3.4 Sheaves

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Select 16 rope dianeters for a class Aor B
crane, and 18 rope dianeters for a class C crane.
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Provi de steel sheaves. Mninumpitch diameters nust be [16] [18] tines the
rope di aneter for running sheaves, and 12 tines the rope dianeter for
equal i zer sheaves. Sheave surfaces which contact wire rope are not to be
painted.

.3.5 Hoi st Drum

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Select 16 rope dianeters for a class Aor B
crane, and 18 rope dianeters for a class C crane.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Provi de drum nade of steel. Design drumso that not |ess than two dead
wraps of hoisting rope renmain on each anchorage when the hook is inits
extrene | ow position. Drumgrooving nust be right and | eft hand begi nni ng
at the ends and grooving toward the center of the drum M ni num drum
groove depth, nust be 0.375 tines the rope dianeter. M ni mum drum groove
pitch rmust be either 1.14 tines the rope dianeter, or the rope dianeter plus
3 mm 1/8 inch, whichever is smaller. M ninmumdrum pitch di ameter nust be
[16] [18] tinmes the rope dianmeter. Do not paint, coat, or galvanize the
surface of the drum which comes in contact with wire rope.

For wire rope drunms installed directly onto the output shaft of the hoist
speed reducer without an internediate flexible coupling, the drumto shaft
connection nmust be a barrel coupling.

.3.6 Gearing
Provi de gearing of the encl osed 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
pi ni ons nust have adequate strength and durability for the crane service
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class and be nmanufactured to ANSI/AGVA 2001 Quality Class 6 or better
precision per [AGVA | SO 10064-6] [AGVA | SO 17485] [AGVA 2011] [
ANSI / AGVA 2015-1].

.3.7 Cear Reducers

Gear reducers nmust be standard itens of manufacturers regularly engaged in
the design and manufacture of gear reducers for integral conponents of
standard hoists or hoist/trolley units of manufacturers regularly engaged
in the design and manufacture of hoists or hoist/trolley units for Cass A
B or C cranes. Gear reducers nust be designed, nmanufactured and rated in
accordance with ANSI/AGVA 6113ANSI/ AGVA 6013 (for trolley drives only), as
applicable. Except for final reduction, the gear reduction units nust be
fully enclosed in oil-tight housing. Gearing nmust be designed to AGVA
standards and operate in an oil bath. Operation nmust be snooth and quiet.

.3.8 Open Gearing

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

.3.9 Wheels

Provi de double flanged trolley and bridge travel wheels of rolled-to-shape
wrought or forged steel. Ri mtoughen wheels to not |ess than 320 Bri nel
Har dness Nunmber (BHN). Wheel sizing and flange-to-rail head cl earances
must be in accordance with CMAA 70 reconmendati ons

.3.10 Bri dge and Trol |l ey Brakes

Provide bridge and trolley drives with el ectro-nechani cal brakes capabl e of
stopping the notion of the bridge or trolley within a distance in feet
equal to 10 percent of the full |oad speed in feet per mnute when
traveling at full speed with a full load. Brakes nust have an externally
accessi ble nmeans to nmanual |y defeat the brake.

.3.11 Hoi st Brakes

Equi p hoist with both a spring set, electro-nechanically or thruster

rel eased shoe or disc brake, plus a nechanical |oad brake. The nechanica
| oad brake and the el ectro-nechanical or thruster brake must each

i ndependently, stop and hold 131.25 percent of rated capacity. The

el ectro-nmechani cal or thruster brake rmust be adjustable to 50 percent of
its rated capacity, and nust have an externally accessible neans of nmanua
release.

.3.12 Bumpers

Provi de bunpers on the bridge and trolley per CMAA 70 gui deli nes

.3.13 End Trucks

Configure bridge and trolley trucks with a feature that limts |oad
nmovenment to 1" in the event of wheel or shaft failure.
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2.

2.

2.

4 ELECTRI CAL COVPONENTS

4.1 Motors

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: I nverter duty notor are required for Variable
frequency drives (VFD).

Sel ect two speed notors for bridge and trolley
drives if nmagnetic controls are specified in
paragraph entitled "Controls"; select single speed
notors if electronic controls are specified in

par agraph entitled "Controls."

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Mot ors must neet all applicable requirenents of NEMA MG land UL 1004-1.[
Provide insulated inverter duty notors for Variable Frequency Drives

(VFD). Motor insulation nust be Class H but with a Cass B tenperature
rise.][ Provide [two] [single] speed AC squirrel cage induction type
motors for the bridge and trolley drives.][ Provide two speed, AC squirre
cage induction type motor for the hoist.] Provide Cass F notor insulation
for notors with magnetic controls. Provide notor overload protection
utilizing a thermal sensitive device enbedded in it's w ndings.

4.2 Controls

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Use the first paragraph to select electronic
controls for the hoist, bridge or trolley. Use the
second paragraph to select one or two speed control
for the hoist, bridge, or trolley. Selections can

be made using a conbination of electronic controls

and one or two speed notor control

When the two-speed bridge and trolley notor is
specified, the slow speed will be 1/3 to 1/4 of
rated travel speed. Reduced voltage starting,

accel eration, and decel eration, serve to reduce the
acceleration rate that is normal for squirrel -cage
nmotors. Squirrel-cage notors with two-speed
magnetic controls provide satisfactory results with
sl ow bridge and trolley speeds, and should be
speci fi ed when short travel distances are involved
and where fine positioning is not required.

For faster bridge and trolley speeds or finer
positioning requirenents, specify electronic
controls.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[Provide static reversing, adjustable frequency controllers for the
[hoist], [bridge] [and] [trolley] electric drives. Provide dynanic braking
for all electric drives. Speed control nust 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
controll er decelerates the notor to a controlled stop. Al notors must run
snoot hly, w thout torque pul sations at the | owest speed and be energized at
a frequency not exceeding 60 HZ at the highest speed. [The hoi st
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controller nust enable the drive notor 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 energi zed drive notor
initially rotates only in the direction selected by the operator by
activating the corresponding direction; i.e., is not overhauled. The notor
control systens nmust be provided with resistive or reactive reduced voltage
starting, acceleration, and deceleration utilizing, for each, separate
banks of voltage reducing resistors or reactors and tining rel ays.

On deceleration, resistors or reactors nust be inserted into the notor's
hi gh speed | eads prior to de energization of the high speed contactor
Accel erati on and decel eration nmust be snooth. [Provide the bridge and
trolley notor control systens with a drift point between OFF and the first
speed control point in each direction.] The use of definite purpose
contactors is prohibited. Al contactors nust be NEMA rated.]

Feed control circuits froma single phase, air cool ed, double wound
transformer with a grounded netal screen between the primary and secondary
wi ndi ngs of the transformer

.4.3 Protection

Protection nmust 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 applicabl e provisions of

29 CFR 1910. Provide enclosed type circuit breaker readily accessible to
the crane operator for crane disconnect. Provide an On/Of button that
renoves power fromthe notors, brakes and control circuit on the operator's
control pendant station or radio controller. Provide for |ockout/tagout of
al |l hazardous energy sources.

.4.4 Resistors

NOTE: Include "125 percent of" only if electronic
control s have been sel ected previously.
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Provide resistors rated for continuous duty operation based upon [ 125
percent of] the notor nanepl ate anperes and fabricated of corrosion
resistant netal; the use of "wire wound" type resistors is prohibited for
segrments of 8 ohms or less. Munt resistors in substantial, ventilated
encl osures constructed entirely of non-combustible materials. Provide
resistors with terminals fitted in the cool est position in the enclosure.

. 4.5 Reactors

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: The following itens are required only for VFD
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Provide line reactors rated for continuous duty operation based upon the
not or namepl ate anperes. Select reactors for 60 Hz operati on and havi ng
taps for field adjustnent of inductance so as to permit achi evenent of the
opti mum accel eration characteristics for the drive. For a drive notor
branch circuit that exceeds 100 feet in length, the reactor nust also be
connected in series with the controller load (output) termnals to provide
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st andi ng wave protection.
2.4.6 Limt Switches

Provide primary upper and |ower geared limt switches. Geared limts nust
all ow reversing direction to back out of the limt wthout resetting.
Provi de a backup nmechani cal hook bl ock activated upper Iimt switch wired
i ndependent of the directional controllers and the primary upper limt
switch that renoves power fromthe hoist notor, hoist brake and hoi st
controls conformng to UL 1449. The backup limt nust 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 limt (to allow testing of the backup upper
limt) and bypass of the backup upper limt in the lower direction only

[2.4.6.1 Radi o Contr ol

Provide radi o control systemconfornmng to FCC Part 15 (unlicensed
frequencies). The renote radio control system nust be designed to neet the
requirenents of NEMA ICS 8, Part 9

12.4.7 Pendant Pushbutton Station

Suspend the pendant pushbutton station from an i ndependent festooned
messenger track system operating the length of the bridge. Locate the
pendant pushbutton station [1200 nm [4 feet] [__ ] above the finished
floor. Cearly mark all controls for identification of functions. Provide
directional contactors with both nmechanical and el ectrical interlocks.

2.4.8 Bri dge and Runway El ectrification
Provi de festooned type or enclosed safety bar type bridge
electrification. Provi de encl osed safety bar type runway
electrification. Power collectors nust be a fully redundant dual shoe.
[2.4.9 Overl oad Protection
Provi de overload protection for bridge, runway, and hoi st systens. Hoi st
overload protection nust be adjustable between 80 and 150 percent of hoi st
capacity.

I 2.4.10 Warni ng Devi ces
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NOTE: A warning horn or light is required for al
radi o controll ed cranes and recomended for al
others.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[Provide a warning horn that is operable froma push button at the [pendant
pushbutton] [radio control] station.][Provide a warning [strobe][rotating
beacon] that is illum nated at all tinmes during novenent of the hoist,
trolley, or bridge function.]

I 2.4.11 Floodlights
Provi de evenly spaced floodlights along the bridge. Select floodlights to

provide an illunmination |level of 40 lunens at three feet above the finished
floor. Al lights nust be vibration resistant and designed to prevent any
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material fromfalling fromthe fixture. Switch the floodlights fromthe
[ pendant pushbutton] [radio controlled] station

12.4.12 I ndi cator Lights

Provide Indicator Lights nmounted in an enclosure on the bottom of the
bridge with lights sized and positioned to be visible fromthe ground. The
lights nust be the dual-lanp type. Provide a white light to indicate that
power is available on the | oad side of the crane di sconnect and a bl ue
light to indicate that the main contactor is energized. Light voltage nust
be 115 VAC. Provide naneplates that are legible fromground level. The
nanepl ates nust read, in their respective order, "POAER AVAI LABLE" and
"CRANE ENERG ZED'. The PONER AVAI LABLE |ight nust be supplied by a
separate, fused transformer for its energization

2.5 ENCLOSURES

Provi de encl osures for control panels, controls, and brakes in accordance
with  NEMA 250 and NEMA ICS 6, Classification Type [1 indoor, genera
purpose] [2 indoor, drip-proof] [3 outdoor, dust-tight, rain-tight,
sleet-resistant] [__ .

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

2.6 CRANE PAI NTI NG

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For NAVFAC, add final bracketed sentence.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Sel ect blast cleaning, zinc-rich prinmer, and
al kyd finish coat for outdoor cranes. For corrosive
at nospheres, specify appropriate protective
requirements.
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Pai nt exposed portions of the crane and girders in accordance with CVAA
70. Desired color is brilliant yellow.

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

Paint the load block brilliant yellow w th black diagonal striping, 25 mm
one inch wi de diagonal black stripes located on 50 nm 2 inch centers.

[ Pai nt, coatings, or galvanizing on the following itens or areas is not
acceptable: hoist wire ropes, hooks, hook nuts, or areas on sheaves or
rope drunms in contact with the wire ropes.]

Factory paint electrical and nechani cal equi pnent in accordance with the
manuf acturer's best standard practice (for the specified environnent),
except that electrical equi pment doors, which expose current-carrying
el ectrical conductors when opened, nust be orange.

2.7 | DENTI FI CATI ON PLATES

Furnish and install identification plates. Provide non-corrosive netal
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identification plates with clearly |egible permanent lettering giving the
manuf acturer's nanme, nodel nunber, serial nunber, capacity in both kil ogram
and pound units printed in different colors, and other essential

informati on or identification.

2.7.1 Mar ki ngs on Crane, Trolley, and Hook
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NOTE: Sel ect pounds for all NAVFAC projects.
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Mar ki ngs include: bridge notion direction arrows on both sides of the
bridge; and trolley notion direction arrows on both sides of trolley.
Mar ki ngs nmust be visible from push button station and fromthe | oadi ng

poi nt, corresponding to the push button | abeling on the pendant pushbutton
station. Mark the hook rated capacity in [pounds][tons] on both sides of
the hoi st | oad bl ock

2.8 RUNWAY SYSTEM AND CRANE RAI L

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 EXECUTI ON
3.1 ERECTI ON AND | NSTALLATI ON

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

3.2 ERECTI ON SERVI CES

The crane manufacturer must provi de supervisory erection services.
3.3 FI ELD QUALI TY CONTROL
3.3.1 Post - Erecti on | nspection

After erection, the Contractor and the Contracting Oficer[, and the
Activity Crane Certifying Official] rmust jointly inspect the crane bridge
and hoi st systens and conponents to determ ne conpliance with
specifications and approved subnmittals. Notify the Contracting Oficer
[ ] days before the inspection. Provide a report of the inspection
i ndicating the crane is considered ready for operational tests.

3.3.2 Operational Tests

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For NAVFAC, del ete sentence begi nni ng,
"Performthe 125 percent"”, and add the bracketed
sentence.
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NOTE: Determine if Government furnished test |oads
are available at the site. |If not they nust be
provided by the Contractor.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk
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Check the cl earance envel ope of the entire crane prior to picking or
traversing any load to ensure there are no obstructions. Test the systens
in service to determine that each conponent of the system operates as
specified, is properly installed and adjusted, and is free fromdefects in
mat eri al, manufacture, installation, and workmanship. Rectify al
deficiencies disclosed by testing and retest the system or conponent to
prove the crane is operational. [The Contractor nust furnish test |oads,
operating personnel, instrunents, and other apparatus necessary to conduct
field tests on each crane.]

. 3.3 Test Data

Record test data on appropriate test record forns suitable for retention
for the life of the crane. Record operating and startup current
measurenents for electrical equipnent (motors and coils) using appropriate
instrumentation (i.e., clanp-on ameters). Conpare recorded values with
desi gn specifications or manufacturer's recommended val ues; abnorna
differences (i.e., greater than 10 percent from manufacturer's or design
val ues) nust be justified or appropriate adjustnents perfornmed. In
addition, note, investigate, and correct any high tenperatures or abnornal
operation of any equi pnent or nmachinery. Record hoist, trolley, and bridge
speeds during each test cycle.

.3.4 Hook Tram Measur enent

Establish a throat dimension base nmeasurement by installing two tram points
and neasuring the distance between these tram points (plus or mnus 0.4 nmm
1/64 inch). Record this base dinension. 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

Rai se and | ower the hook through the full range of normal travel at rated
speed for three conplete cycles. Raise and | ower the hook, testing other
speeds of the crane. Verify proper operation of hoist limt swtches.
Qperate the bridge and trolley in each direction the full distance between
end stops. Operate through the entire speed range and verify proper brake
operation.

.3.6 Load Tests

Performthe following tests, as specified, with test | oads of 100 percent
(plus O minus 10) or 125 percent (plus 5 minus 0) of rated | oad.

.3.6.1 Hoist

Di sconnect or adjust the overload Iimt device to allow the hoist to lift
the test load. Proof test the overload |limt device after it is
reconnected.

a. Static Load Test [125 percent only] | 1): Check entire structure,
hol di ng brake and hoi sting conponents as follows: Wth the trolley in
the center of the bridge span, raise the test |oad approxi mately 300 nm
one foot. Hold the load for 10 minutes. Rotate the |oad and hook 360
degrees to check bearing operation with no binding. Cbserve |owering
that may occur which indicates a weakness in the structure or
mal function of hoisting conponents or brakes. Verify that nmaxi num beam
and girder deflections do not exceed CMAA 70 design linits.
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NOTE: For NAVFAC, change "10 cycles" to "5
cycles." Insert required test | oad percentages if
ot her than 125 percent.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

b. Raise and lower and test |oad through the full lift range.[ Lower the
load to the floor, wait 5 nminutes, then raise and | ower the | oad
through two nore cycles.][ Operate continuously for a mninmmof 5
mnutes.] As a mninum operate in each speed for each test load. In
addition, the dynam c test of test |oad sequence nunber 2 (125 percent
of rated | oad) nust be repeated for 10 cycles at rated speed, in order
to denmonstrate proper operation and repeatability of all functions
wi t hout conponent overheating or mal function. Conpletely stop the
machi nery at | east once in each direction during each cycle to ensure
proper brake operation. Do not stop hoist for nore than 15 seconds
prior to conmenci ng the next cycle.

c. Hoist Load Brake ([125 percent only]] ]): Raise test |oad
approxi mately 1500 mm5 feet. Wth the hoist controller in the neutra
position, release (by hand) the hol ding brake. Docunent the method
used to release the holding brake. The |oad brake nmust hold the test
load. Again with the holding brake in the rel eased position start the
test load down (first point) and return the controller to the "off"
position as the test load lowers. The |oad brake nmust stop and hold
the test | oad.

d. Hoist Loss of Power Test [125 percent only]] ]: Raise the test
|l oad to approximately 2400 nm 8 feet. Wiile slowy lowering the test
|l oad (first point), disconnect the crane's power source. Verify that
the test | oad does not |lower and that the brake is set.

3.3.6.2 Trolley

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

3.3.6.3 Bridge

Wth a test load of [125][_ ] percent of rated | oad on the hook, operate
the bridge for the full length of the runway in one direction with the
trolley at the extrene 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
bi nding of the bridge end trucks and verify proper brake action. Record
deficiencies. Secure fromtesting if deficiencies are found.

3.3.6.4 Rated Travel Tests

Repeat travel tests for trolley and bridge with a test |oad of 100 percent
of rated |oad. Repeat the test for 5 cycles at rated speed to denonstrate
proper operation and repeatability of all functions w thout the overheating
or mal function of any conponents. Conpletely stop the machinery at |east
once in each direction during each cycle to ensure proper brake action. Do
not stop machinery for nore than 15 seconds prior to commenci ng the next
cycle.
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3.3.6.5 Trolley Loss of Power Test

Wth a test |oad of 100 percent of rated |load, raise the test |oad
approxi mately m dway between the trolley and any pernmanent obstruction on
the operating floor. Starting at a safe distance fromwalls or other
obstructions, attain a slow speed (first point) of trolley travel. Wile
mai ntai ni ng a safe di stance from obstructions, disconnect the nain power
source at the wall nounted safety switch (disconnect) to sinulate 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 Bri dge Loss of Power Test

Wth a test |oad of 100 percent of rated |load, raise the test |oad
approxi mately m dway between the trolley and any permanent obstruction on
the operating floor. Starting at a safe distance fromwalls or other
obstructions, attain a slow speed (first point) of bridge travel. Wile
mai ntai ning a safe distance from obstructions, disconnect the nain power
source at the wall nounted safety switch (disconnect) to sinulate 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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