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NOTICE: Uben government or other dravlngii speci¬ 
fications or other data are used for any purpose 
other than In connection with a definitely related 
government procurement operation, the U. S. 
Government thereby Incurs no responsibility, nor any 
obligation whatsoever; and the fact that the Govern¬ 
ment may have fomxlated, furnished, or in any vay 
supplied the said drawings, specifications, or other 
data is not to be regarded by implication or other¬ 
wise as in any manner licensing the holder or any 
other person or corporation, or conveying any rlÿits 
or permission to manufacture, use or sell any 
patented Invention that may in any way be related 
thereto. 
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THE FLOATING SHOCK PLATFORM 

/ K 
Heavy shipboard equipment weighing up to 30, 000 petnrrís can now be shock 

tested on a shock test vehicle by the Underwater Explosions Research Division 
(UERD) of the David Taylor Model Basin, located at the Norfolk Naval Shipyard, 
Portsmouth, Virginia. This vehicle, called the Floating Shock Platform, was 
designed and built to provide a realistic environmental shock test facility to 
handle equipment exceeding the weight capacity of conventional impact shock 
machines. 

The Floating Shock Platform was designed to represent the double bottom 
structure of a surface ship hull. However, because of freedom in design of 
supporting structure and equipmèpt mounting it is possible to simulate a wide 
variety of ship type shock environments. The basic structure is a rectangular 
double bottom section with a working space 20 feet long and 14 feet wide. The 
plating, floors and longitudinal of the 3-foot inner-bottom structure are made 
up of ¿0. 8-lb HY-80 plate and the sides and bottom are 40-lb STS plate. A 
3-foot bulwark was installed to increase the freeboard, and the platform was 
outfitted with a removable canvas top cover to protect test equipment from the 
weather and plume spray. 
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The platform weighs 66,000 pounas. It was especially designed for testing 
equipment in the weight range from 4,500 pounds to 30,000 pounds. Shock 
testing of equipment weighing up to about 40,000 pounds con be 
accomplished on it in special cases depending on the vertical position of 
the center of gravity. 



The equipment tested on the Floating Shock Platform is realistically 
installed on a foundation which duplicates as nearly as possible the prototype 
ship foundation; the equipment is in actual operation during the explosion shock 
test. 

For shock testing of equipment the Platform is usually subjected to five 
underwater explosion attacks varying from light to severe shock intensity. A 
60-lb charge is employed; shock severity is governed by the standoff. Tests 
are usually conducted in the Elizabeth River Turning Basin at the Yard. 

A standard sequence of 5 tests of increasing shock severity has been 
established. The shock severity is expressed in terms of the peak input 
velocity measured at the base of the equipment foundation. The peak input 
velocities resulting from these tests depend somewhat on the mass and foun¬ 
dation of equipment being tested. 

Test Charge 
No. Standoff 

D 
(ft) 

1 60 
¿ 40 
3 30 
4 ¿5 
5 ¿0 

Peak Input Velocity 
(At equipment 

foundation) 
(ft/ sec) 

4.5-5 
7-8 
9-10 

11 - l¿ 
13 - 15 

After each attack, a thorough visual inspection is made of the equipment. 
Tests may be discontinued or delayed after a particular attack for repairs or 
replacements oí damaged parts ol equipment. 

EXPLOSIVE CHARGE 

60 lb 

ihis is a schematic of the typical test 
geometry. Water depth in the Turning 
Basin where most tests can be conducted 
averages 40 feet, tor testing equipment 
that may involve a hozara the Floating 
Shock Fiatform may be towed to an area 
remote fron: the Wc. 
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A 500-KVt Turbogenerator is being instolled on the tioating 
Shock Flotforrr for underwater explosion testing. It has been 
mounted on its typicol shipboard foundation and will be in 
normal operation when the tests are conducted.

The t-loQtiny Shock Platform is towed to tfie Norfolk 
Navd Shipyard I urning L.csin where the explosion 
tests ore conducted. 'I he convos canopy has been 
hoisteo into position to protect the equipment. / 
Company Representotive and the LlRL Project 
Lngincer moke final checks on operations ot the 
site.



Motiuns of the shock platform fron. underwater explosion attacks are 
compared with the shock motion experienced by a surface ship at the inner* 
bottom level. Two types of motion are distinguished: input motion, defined as 
the velocity history measured at the base of the foundation; and response 
motion, defined as the motion of the equipment as a result of the input motion. 
Input velocity records from surface ships and the Floating Shock Platform 
compare well. And inasmuch ij the equipment is installed on typical ship­
board foundations the test produces realistic environmental motions. A 
certain degree of simulation of the shock environment of many submarine 
equipments is also possib'e.

o I » « w H'

. ** Ho **. *Tro«W

Th«M velocity histories show that input velocities 
of the Hooting Shock IMotform coirpore well with 
those at the inner bottom of o surloce ship.

The motion of the equipment will vary 
depending on the foundation rigidity aid 
the moss of the equipnient. These 
velocity records of the motion of 
eaiipment tested on the Floating Shock 
h lotform I llustrote thi s; the equipment s 
hove been subiected to essentially the 
some input velocities, however, the 
motions reulited by the equipment ore 
different manly becouse of vaiations 
in foundaion rigidity and eauiom.ent 
moss.

UERD personnel plan and condu^ ; th. lests ;n tn.- .Noiidk N.i .al Shipyard 
where all facilities and services required lor his work ar available. The 
prescace of a Company or Navy Department representative who is familiar 
with tne operation and makeup of the item s r.-quired during testing to assist 
in operation and inspection of equipment ai d for evalu.ition of damage.

UERD will usually provide all instrumentation necessary to measure 
input and response motions of the equipment. The placement and positioning 
of the gauges and high speed r.imeras .ire usually designati d by the UERD 
Project Officer after consultation with the Sponsor and a study of the equipment 
to be tested. Special gauges or camer.is may b«‘ .idded at the request 
of the Company or Navy Department representative.
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It
A high-tp^^d iDotion-pictur* comcro hot b«*n inttoll^d 
so thot the equipment being tested v^ill be in its field ol 
vte%. It will be triggered to operation shortly before 
detonation of *i.e charge so that all motion that the 
equipment undergoes will be recorded.
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A velocity n.eter (VM) is used to measure the shecb 
severity at the bose of the foundation.
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Vebcity , VM—9 inounwd on oquipinonl lubboio and
mountoo on top of foundation, rocatd tha oquipitiant rosponi*. 
Initrumontiltian will nocostorily voty with ooch oquipmont

I.

Ihis vi*» depicts the mstollalion of o 23,000 lb 500-K^
1 urt>o general or with o fleiiible type foundotton. The equipit^ent 
components ve realistically counted on o suubase which, in 
turn, IS reolisticolly ottoched to the bunootion.



This 500 hP Caterpillar Oiasal Engine wos mounted on its 
rigid shipboord bundotion ar>d test^

Though primoniy developed to shock test surfoce ship items, 
the f bating Shock Flotform may be utdiied to shock test 
submarine equipment. It wos o^ted to suit the instollotion 
of till s ^X 11 Secondory Fropulsion System. The unit wos 
inst:ited on o simuloted subirarme pressure hull*



The cost to shock test equipment on the platform can vary greatly; 
however, an average cost will be between $¿0, 000 and $30, 000, This figure 
includes cost of planning, designing, manufacturing and installing the foun¬ 
dation; mounting the equipment to be tested on the foundation; conducting five 
tests; and a report on the results. Factors that govern the cost are: 

* Complexity and size of foundation structure 
0 Nature of equipment preparation prior to tests 
»Facilities required to operate equipment, e.g., air, steam, power 

and hydraulic system, etc. The facilities for operating equipment normally 
provided by a naval shipyard are available to UERD for these tests. Special 
facilities can be provided as necessary. 

• Instrumentation requirements ( high speed photography, velocity 
meters, strain gauges, etc.). 

Inquiries concerning Shock Tests should be directed to: 

Underwater Explosions Research Division 
David Taylor Model Basin 
Portsmouth, Virginia 

Telephone: EXport 7-6541, Extension ¿989 

Any inquiries should outline general test requirements so that cost estimate 
and plans necessary for establishing a tentative test schedule can be made. 

The Underwater Explosions Research Division has prepared a sound motion picture (Ships 6-60) entitled 
"Shock Testing of Heavy Weight Equipment” that further describes the use of the Eloating Shock 
Platform. Request for loan of this documentary film, should be directed to: 

Chief, bureau of Ships 
Attn: Code 423 
Department of the Navy 
Washington 25, E'.C. 
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