USCG 46CFR189.35 vs Commercial
Standards for deck machinery : A
comparison of their impact on design

and load testing
16 October 2018

Presented by:
Michael T. Einhorn P.E.
Einhorn Engineering, PLLC

INMARTECH 2018

OCTOBER 16-18, 2018 « WOODS HOLE, MA « USA







A ey e s
&he Woston Post  (EXTF

MOLASSES TANK EXPLODES
IN NORTH END; 11 DEAD, 50 HUR

Giant Wave of 2,300,000 Gallons of Molasses, 50 Feet High, Swe
| Everything Before It—100 Men, Women and Children Caught ir
- _Stucky Stream—Buildings,AVehicles and L Structure Crushed
35 STATES ON == SR ..~ Search for M
DRY LAW LIST ki’ | Victims Durit
LA LT e the Night
e oavek Gl : No Escape Fr
G ation Dy Joly 150 Gigantic Way
SRS e SECRECY - _of Fluid _

prey THURSDAY. JANUARY 16, 1910

-
Bl et Ve
- .‘..’7..‘:‘.4;‘.“. = IN PE ACE INTERNAL EXPLOSION WAS
e e s o B U U CAUSE. SAYS STATECI

TR RTR T CQEQBESS

vt rwwpad \olay Vg,

SR France lalyand fapan,

B bedanns bnwwn Saot saghs thas 'W. L Wedge
hewit (o shasge of wiplesivas, hid rvaded he p
-

:f’éfffg

ovem ::thbb-h—lut
- . _— "Rl N SR temt Pt o8 et s of We e Sete gl Lt Bhe tenss ol he e head  Ad e ) L Y Y] -l vy e » umh‘.*‘-“m“"
St AL OF A 19 Tame thet bocs Q,h-n‘c U. S. and PRrteg e Bty dnd Sodve i ST W G T M I S PR SRR Sadde oot e 1 »::-s..u:::':—:.: Sialiog apgeriioe - ol ploes mande -;.
(S U T RS TR Y ap———— - P U vt Sr AF Yie 84 e Artnonm baliing Ma @ S Wed ol Bagiey B fuolsn H0e b soes e e el e I e ) s G e e A e



* Shell plating su

thickness




Boston Building Department
Requirements
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46 CFR Chapter |, Subchapter U
OCEANOGRAPHIC RESEARCH VESSELS

(1) Wet Weight Handling Gear: Wet
gear shall be considered to consist of
gear used to lower equipment, appa-
ratus or objects beneath the surface of
the water or for trailing objects, where
the wire rope or cable is payed out be-
neath the surface and becomes part of
the line pull _at the head sheave or

46 CFR 189.35

time of the vessel's inspection periods
if a visual examination or review of the
equipment record reveals evidence of

an unsafe condition | Tests should nor-

winch drum. | Wet gear shall be de-
signed, as a minimum, to withstand
and operate in excess of the breaking
strength of the strongest section or
wire to be used in any condition of

mally consist of exercising the equip-
ment as a unit with a proof load 25 per-
cent in excess of the equipment’s nor-

mal working load, [however manufac-

loading. [l he safety factor for all metal

structural parts shall be a minimum of
1.5; i.e., the yield strength of the mate-
rial shall be at least 1.5 times the cal-
culated stresses resulting from applica-
tion of a load equal to the nominal
breaking strength of the strongest sec-
tion or wire rope to be used. Suitable

turer s design [1mitations should not be
exceeded. Consideration shall be given
to the nlans of loadine when con-
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189.35 in a Nutshell

« DESIGN

— The maximum design load (i.e. worst case
expected load) is the cable breaking strength

— Design to 2/3 of material yield @ the
maximum design load.

« PROOF TESTING

— Test to 125% of the maximum working load
(i.e. Safe Working Load).

— Possibly recertify at vessel inspection
iIntervals (5 years)




Commercial Design Standards for
Over-the-side Handling Equipment

Petroleum
Institute Mounted Cranes

i& Standard for Offshore and Platform

Lifting Appliances

LI American Specification for Offshore Pedestal

Rules for Building and Classing Underwater
; Vehicles, Systems, and Hyperbaric Facilities
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Approach of the ABS Standard

« DESIGN

— Determine maximum design load (i.e. worst case
expected load)

« Ship dynamics
« Payload drag
* Entrained mud

— Allowable stress design @ the maximum design
load.

 PROOF TESTING

— Static load test to the maximum design load
— Functional load test to 125% of SWL
— Recertify at 3 year intervals




Example for Comparison

* A-frame handling equipment

» Specified for a 30kip rated capacity

e Used with a maximum of 1” wire with a UBS of 120kip
* Designed to be used up to low SS 6.

Table 3 A-Frame (at Sheave) Maximum Accelerations, 45° Outboard Position, H; = 13.12 ft, Statistical

Extreme
Departure Load (with Ice) Acceleration Heading Speed Tiodal
A-Frame (Sheave) deg kts sec
g
Longitudinal Acceleration 0.126 30 8 9.8
Lateral Acceleration 0.275 75 8 9.8
Vertical Acceleration 0.664 45 8 9.8
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CFR Worked Example

« Maximum working load = 30 Kkips
* Design Load = 120 Kips
* Proof test load = 37.5 kips

* Functional test load = 37.5 kips
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ABS Worked Example

Rated Capacity= 30 kips
Design Load = 57 kips

— Dynamics = 30*1.664=50 kips
— lce loading = 5 kips

— Entrained mud/soil = 2 kips
Proof test load = 57 kips

Functional test load = 37.5 kips
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Commercial Crane Specifications

API - Specification for Offshore Pedestal Mounted Cranes

4.6 GROSS OVERLOAD CONDITIONS

In the case of a gross overload condition, due to the crane
hooking a supply boat or other unforeseen event, the crane
may fail catastrophically up to and including the possible sep-
aration of the entire crane and operator from the foundation.
The allowable unit stresses and design factors used in this
specification to establish safe working loads for normal con-
ditions do not prevent such a failure in the event of such a
gross overload.

--------



CFR vs ABS
SWL & Test Load Comparison
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For Future Consideration....

* While the CFR provides
the safest design
approach, does the 51
year old regulation still
provide adequate proof
load testing?

* Proof load testing should
exceed all anticipated
real world loads.
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