Rationale/Analysis for KSC List of Cranes Used for Load
Testing

With the issuance of the July 1988 version of the NASA Lifting Standard, there
was a provision/paragraph added to allow cranes to load test other lifting items
such as slings, or lifting fixtures, based on a specified percentage of rated load of
the respective crane and a safety analysis report.

The paragraph at the time read as follows: “Cranes should not be used to load
test items such as slings or lifting fixtures unless specifically identified to do so
based on a specified percentage of rated load and safety analysis report. This is
to prevent damage to the crane due to sudden unloading should the test article
fail.”

As a result, KSC initiated and completed a design/safety analysis to determine
what percentage of rated capacity of overhead cranes would be acceptable, such
that if the device being tested completely failed, the crane would not be
damaged. It was determined that 50% of the rated capacity for an overhead
crane be the limit used when testing another lifting item. See attached
Interdepartmental Communication.

Also, the KSC LDEM initiated meetings with mobile crane engineering and
operations personnel to effectively do the same analysis for mobile cranes. The
outcome of that analysis was to recommend a 75% limit of rated capacity for any
given mobile crane when testing another lifting device.

In addition, as part of the rationale/analysis at the time, KSC developed a set of
requirements to follow when using a crane to load test another lifting item, initially
placing same in a KSC document, and these requirements are now in Appendix
D of the NASA Lifting Standard, NASA-STD-8719.9. See attached.

The above is the KSC history and rationale/analysis for those designated cranes
used to load test other lifting devices.

This list is maintained by the KSC LDEM on the KSC LDE web page; http://ksc-
Ide.ndc.nasa.gov/, in accordance with KNPR 8715.3, Chapter 11, which states
“Only those cranes approved by the LDEM shall be used to load test other lifting
devices.”
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INTERDEPARTHMENTAL COMMUNICATION
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stmsxar: USE OF CRANES FOR PROOFLOADING LIFTING EQUIPMENT

We recommend that the VAB 250/175 ton bridge ¢ranes and 30 ton OPF
bLridge cranes be used to proofload lifting equipment under the condition
that the hook load not exceed 1/2 the rated capacity of the crane. This
is based on the following ratiocnal.

The first concern with using the crane Ffor procfloading is that the
equipment being proofloaded may fajl and will thus releases the built-up
strain energy into the crane system ¢ausing the crane to be overloadad,
The energy disipating characteristics of the elastic system will yield a
ipad factor of two (2). This factor is commonly used for suddenly ap-
plied loads and is based on the energy stored in a spring, or any slastic
system, being 1/2 the deflection times the load. With the hook 1load
limited to 1/2 the rated capacity and a load factor of two {2} the crane
capacity will not be sxceeded,

. The nther concern is that the crane will jump becoming disengaged
frem its rails and fall. Based on the analysis of the 250 ton crane,
copy of which is enclosed, a sudden release of 259,000 1b lecad will cause
the hook to raise approx. 13", the trolley will jump approx. 5/1i6" and
the bridge will not jump at all. The 13" block jump will not be a major
problem, but would require a thorough inspection of the wire rope and
resving since wire rope damage would be expected. The trolley jump of
5/16" is not enough to cause the trolley wheel flanges to disengage from
the rails and is therefore acceptable.

The analysis of frolley and bridge jump is an approximation, all
deflections wre not c¢onsidetred and it is generic ip nature. It is based
on maxirmum bridge deflections which are stipulated by bridge crane design
specifications and would be applicable to all bridge cranes. This in-
¢ludes the VAB 175 ton bridge c¢ranes and 20 ton OPF bridge cranes.

Failure of one leg of a gling could cause horizontal loads on the
crane which were not analyzed, This failure would not be a total failure
and the loads would not be large enough t¢ cause a catastrophic failure,
however, a large area around the test should be roped off and be cleared
cf personnel, A theorough inspection of the c¢rane system should be per-
formed after the occurrence of any such failure.



) eds to be emphasized that proofloading with cranes is a
gerous practice and reducing the load to 1/2 the crane capacity does
eliminate all risks, but, I feel that the risks are acceptable.

Jésse L. Harris, Supervisor
Mechanisms & Cranes Design
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NASA-STD-8719.9
May 9, 2002

APPENDIX D
CRANE/HOIST REQUIREMENTS TO LOAD TEST OTHER LIFTING EQUIPMENT
Overhead cranes and hoists should not exceed 50% of their rated capacity and mobile
cranes/derricks should not exceed 75% of their rated capacity when used to load test other
lifting equipment, unless specifically designed for and dedicated for such use. The following
requirements shall be followed when a crane/hoist is used to load test other lifting equipment:

a. Crane/hoist hook and load line(s) shall only be loaded vertically.

b. A certification of the initial proof lcad test or the current periodic load test shall be
supplied with the lifting equipment prior to performing the load test.

C. ltems to be tested by an overhead crane shall be freely suspended from the crane hook
with the height of the test not to exceed 6 inches above the floor/working surface.

d. Items to be tested by a mobile crane shall be suspended from the crane hook and the
height of the test shall not exceed 6 inches, or the lowest reasonable height based on
dimension and test article configuration.

e No overhead crane shall be used to load test items attached to an immovable object.

f. When a mobile crane is used to load test items attached to an immovable object, the
boom angle shall be minimized as much as safely possible to prevent the boom from contacting
the boom stops when load testing.

g. For lattice boom mobile cranes, the boom shall be adequately restrained to prevent
damage to the crane due to sudden unloading should the test article fail.

h. A load-sensing device shall be installed in the lifting assembly.
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