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Abstract

In view of the traveling cranes slipping and tipping accident at Kaohsiung Harbor on
March 31, 2014, it is important that when traveling cranes are installed outdoors, they
should have a fixed base, rail clip devices, and other safety equipment against wind. This
project focuses on the techniques for inspecting safety against wind, whose results will
provide inspectors, owners and users corresponding concepts, principles, and regulations.

This study reviews technical specifications and occupational accident data from Taiwan
and other foreign countries that involve safety against wind for traveling cranes.
Investigations of traveling cranes at local outdoor job sites are conducted to survey wind
runaway prevention and overturned related devices and measures, as well to assess the
operation hazards of traveling cranes. Computer-aided design and modeling on strength
calculation ofat least five types are carried out. Finite element stress analysis ofat least five
types of safety devices is also completed to verify against industrial standards and national
or international standards.

Conclusion and suggestions for future applications: Further studies could be done on a
variety of rail clamp design, selection of cases for strength calculation, and the use of finite
element method analysis of parts deformation and internal stress to explore the internal
stress (stress, the moment) distribution and examine the relationships between deformation
and mechanism design for design method modification. Areas of research could include
identification method of friction, formulation of friction test, brake inspections, reliability
checks for friction coefficient between friction surface of the wheel and rail clamp, and

compilation of wind-resistance and runaway appliance design manual.

Key Words: fixed cranes, safety against wind, finite element stress analysis
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— ~ Foundations and Anchorages

(—)
(=)
(=)
()

Permanent concrete or masonry foundations shall rest on footings below the
frost line except in permafrost.

Every outdoor crane shall be provided with secure fastenings convenient to
apply and to hold the crane against a wind pressure of 30 (b /2 (1,436 Pa).

Parking brakes may be considered minimum compliance with this rule.

Where wind forces are specified to be in excess of 30 (b /fi2 (1,436 Pa).special
anchorages, such as latches or tie-downs at the home position, or remotely
operated rail clamps for all positions to supplement the primary braking system,
shall be provided (ANSI ASCE 7-88 may be used as a reference for this
condition).

Outdoor gantry cranes shall be provided with remotely operated rail clamps or

other equivalent devices. Parking brakes may be considered for a minimum
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compliance with this rule.

(7.) Rail clamps should only be applied when the cranes not in motion.

(75) When rails are used for anchorages, they shall be secured to withstand the
resultant forces applied by the rail clamps. 1£ the clamps act on the rail, any
projection or obstruction in the clamping area shall be avoided.

() A wind-indicating device shall be provided for all outdoor cranes. The device
shall be mounted on the crane or the crane runway structure and shall give a
visible and audible alarm to the crane operator at a predetermined wind velocity.
A single wind-indicating device may serve as an alarm for more than one crane.

.~ Crane Runways
(—) Construction of Runways and Rails

(=) Runway Stops

FILET B T2 e AR ASME B30.4-2010 Fz(-FIBE

D AEE[14]

[é5] & FURE B AT 1 3R B EARBRAEAE AN N A =N (4Rt B[R AR 4Ret— 20

— ~ Out-of-Service Stability

The manufacturer shall ascertain by calculation that in each recommended
configuration, traveling cranes shall have a margin of stability against incipient tipping
when exposed to out-of-service wind forces appropriate to the installation site and in
accordance with winds as given in ANSI A58.1. Overturning moments shall not exceed
80% of the stabilizing moments, and overturning anchorage devices shall not be used. For
weathervaning cranes, the boom shall be taken in the attitude dictated by its wind area
balance; nonweathervaning cranes shall be taken in therr least favorable attitude.
Traveling cranes shall also possess a margin of resistance to storm wind-induced sliding,
unless storm wind anchorages are provided. Rail clamps shall not be used to secure
out-of-service stability.
— ~ Rail Clamps

Rail clamps, if used, should have slack between the point of attachment to the rail

and the end fastened to the crane. Rail clamps shall not be used as a means of restraining

tipping of a crane.
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