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Tests of cement packages for sea dumping according to the

transport regulations
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& %
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Division of Health Physics.
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Cement packages for exploratory sea dumping were made
in waste Disposal and Decontamination Section, Tokai Research
Establishment, JAERI. These must be secure against different
kinds of impacts during transport. To confirm their integrity,
water spray, free drop, compression and penetration tests as
normal conditions were conducted according to both IAEA and
domestic transport regulations.

Results showed the packages all satisfy the tests in the
regulations.

Test procedures and results are described.

Keyword : Cement Package, Exploratory Sea Dumping, Transport
Regulations. Normal Conditions, Water Spray Test,

Free Drop Test, Compression Test, Penetration Test.
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1. IAEAMSHEMRZ ZRERAO
Sy = VORBRIET B IR
TESTS FOR PACKAGING

Number of specimens to be tested

703. The number of specimens actually subjected to the tests
should be related to the number of packagings of that type which are
to be produced, the frequency of use and the cost. The results of
the tests may necessitate an increase in the number of specimens
to meet the requirements of the test procedures in respect of
maximumm damage.

Preparation of a specitien for testing

04, All specimens shall be examined before testing to identify
and record faults or damage including the following: :

(a) divergerce from the specifications or the drawings]
(b) defects In construction;

(¢) corrosion or other deterioration; and

(d) distortion of features.

705, The cuntalnment system of the packaging shall be clearly
specified, ‘
T06. The external features of the speclmen shall be 6lear1y

{dentified so that reference may be made simply and clearly to any
part of such specimen,

Testing the integrity of gontainment and shieiding

T017. After any of the tests specified in paras 709-721, it shall
be further demonstrated that the integrity of the containment, or of
the containment and shielding, has been retained to the extent
required in Section Ii for the packaging under test.

Target for the drop tests specified in parag 712, 716, 719 and 732

T68. The target shall be a flat, horizontal surface of such a
character that any increase in its resistance to displacement or
deformation upon impaci by the specimen would not significantly
increase the damage to the specimen, '

Tests for demonstrating ability to withstand normal conditiops of
transport )

109. The tests are: the water spray test, the free drop test, the
compression test and the peretration test. Protoiypes of the
package must be subjected o the free drop test, the compression
test and the penetration tesl, preceded in each case by the water
spray test. One protolype may be used for all the tesis, provided
that the requirements of para.710 are complied with. :

710. The time irterval between the conclusion of the water
spray test and the succeeding test shall be such that the water has
soaked in to the maxiirum extent, without appreciable drying »f the

exterior of the speéimen. In the absence of any evidence to the
contrary, this intervalshall be taken to be about two hours if the -
water spray is applied from four directions simultaneously. No
time Interval should elapse, however, if the water spray is applled
from each of the four directions consecutively. :
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T11. Water spray test: Any water spray test shall be considered
as satisfactory provided that; ’ L S :

{a) the amount of water per unit of ground area is approximately
equivalent to a rainfall rate of 5 em per hour;

{b) the water impinges upon the specimen at an angle ‘of
approximately 45° from the horizontal; '

{c) the water is approximately uniformly distributed, as ine .
rainfall, over the entire surface of the specimen in the direction of
the spray; : L

(d) the duration.of the spray is at least one hour; ) :

{e] the orientation ef the packaglng is such that the effects are
expected to be the most severe for the features under investigation,
aixl the specimen is supported so that it does not sit in a pool of
water,

712, Free drop test: The specimen shall fall onto the target so
as to suffer maximum damage in respect of the safety featur;es to be

tested,

. (a) The height of fall measured from the lowest point of the
package to the upper surface of the target shall he not less than
1.2 m; excepti that for packages weighing more than 5000 kg, the
height of fall shall not be less than the distance specified in
Table X XVII for the applicable package weight.

TABLE XXVII, FREE-FALL DISTANCE FOR PACKAGES
WEIGHING MORE THAN 5000 kg

Package weight Free fall distouce
(kg {m)
5000 to < 10000 0.9
10000 to < 15000 0.6
More than 15000 0.3

‘{b) For Fis .ie Class Il packages, th free drop specif.ed above
shall be precedes by a free drop from a height of 0.3 m on each
corner or, in the case of a cylindrical pacrage, onto each of the
quarters of each rim.

{¢} For fibrehoard or wood rectangular packages not exceeding
50 kg inweight, » separate specimen shall be subjected to a free
drop ento each corner from a height of 0.3 m,

{d) For fibrehoard cylindrical packages not exceeding
100 kg in weight, a separate specimen shall be subjected to a free
drop onto each of the quarters of each rim from a height of 0,3 m.

713, Compression test: the specimen shall be subjected, for a )
period of 24 h, to a compressive load equal to the greater of the
follewing:

(a} the equivalent of 5 times the weight of the actual package;
(b) the equivalent of 1300 kg/’m2 multiplied by the vertically
projected area of the package.

The load shall be applied uniformly te twe opposite sides of the
specimen, one of which shall be the base on which the package would

normally stand.

714, 4 Penetrution test: the specimen shalil be placed on a rigid,
flat, horizontal surface which will not move significantly while the
test {5 being carried out.

{a} A bar of 3.2-cm diameter with a hemispherical end and
welghing 6 kg shall be dropped and directed to fall, with its longi-
tudinal axls vertical, onlo the centre of the weakest part of the
specimen, so that, if it penetrates sufficiently far, it will hit the
contajnment system. The bar shall not be significantly deformed
by the test perfortnance. :

{b) The height of fall of the bar measured from its lower end
to the upper surface of the specimen shall be 1 m.

- —30-
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322, R LEOMK IAEA Safety Series £6.37) O
Ny — VORERIZET 5 Pk

TESTS FOR 701, One example of a target meeting the-
PACKAGING . regulatory requirements is a steel plate on
(703-725) _ the upper surface of a block of concrete of
:;‘:‘l‘e::' the mass at least ten times that of any specimen

to be dropped onto it. The block should be

(o) get on firm sgoil and the steel plate on its
upper surface should be at least 1.25 ecm
thick and wet floated onto the concrete so
as to be in intimate contact with it. The
target should have plane dimensions at
least 500 mm larger on all sides than any
sample package that is to be dropped onto
it and it should be as close to cubic in form
ag practicable,

Tests for WATER SPRAY TEST

demonstrating . .

ability to 702, One method of performing the water

withstand ' spray test which is considered to satisfy

normal . the conditions in Section VII of the Regula-

cond{tions of . I i
tions, para. 711, is described below,

transport

(103-117) (a) The specimen shall stand on a flat
horizontal surface, either on its base or
turned upside down, whichever is likely to
cause most damage to the package. It
shall be subjected to a water spray for a
period of 15 min from each of four direc-
tions, as indicated in (¢) below. Changes
in spray directien shall be made as rapidly
as possible,

:ié;ig?;s {b) (i) The spray cone apex angle shall

(103-725) be approximately §0°, measured at

Tests for the nozzle.

demonstrating {ii) The centre-line of the spray

ability to cone shall be at an angle of 45° to

withstand the horizontal. The distance from

natmal the nozzle to the nearest point on

f;’;‘ll:z“’ of the specimen shall be 3m.

('709_}’7”) (iii) The water consumption shall be

equivalent to a rainfall rate of 5 cm/h,
averaged over the area of the spray
- cone at the point of impingement on
the specimen and normal to the
centre-line of the spray cone.
{(iv) Water shall drain away as quickly
as delivered,
{¢} The spray shall be directed down-
ward at 45° onto the specimen with its axis
in the vertical plane as follows:

(i) for rectangular specimens, the
vertical spray plana shall contain the
diagonal joining the sprayed corner
with the opposite corner;

(i1} for cylindrical specimens stand-
ing on cne plane face, the spray
shall be applied from each of four
directions at interval of 20",

Further information or this method of
carrying out the water spray test is given
in Ref.{1].
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FREE DROP TEST

703. For packagings up to 25 kg in weight,
no apparatus other than'a measure to deter-

mine the height of the drop is required,

The packaging may be easily held in the
hands at the required height and then dropped
onto a concrete surface, If a particular
drop attitude is required, the packaging may
be suspended from a thin cord held in one
hand and the cord may then be cut, For
heavier packagings up to about 100 kg, the
packaging should be suspended fromz single
cord tied to some suitable object (such as
the jib of a stacker truck) with the lashing
around the packaging adjusted to give the
required attitude. Release can be ac-
complished by cutting the cord with a pair

of secateurs or a long armed pruner (see
Ref.[1], Fig.8) and letting the packaging
dr.op onto a concrete surface about 15 cm
thick. For very heavy packagings, a release
hook must be used and the test could be
conducted in a manner similar to that de-
scribed for the 9-m drop test, including
'farge_t. except that the height of the drop

is reduced in accordance with Section VII

of the Regulations, Table XXVII,

PENETRATION TEST

704. Many tests have been done with rela-
tively simple apparatus [1]. The penetration
test rig is built from one of the common
laboratory angle materials in the form of

a frame, a length of guide tube and a 6-kg
bar, 3.2 cm in diameter with one hemi-
spherical end. A clearance hole for the
release pin is drilled across the longitudinal

axis of the bar and 2 steel pin and 2 length

of flexible cable are used for releasing
the bar.

ing is placed on the ground
tion that it
Th: position

705. The packag
under the test rig in such a posi
will suffer maximum damage.
of the guide tube in the rig is adjusted so
that the hemispherical end of the bar is 1 m
above the packaging. The release pin,
inserted into the hole in the bar and resting
"on top of the tube, retains the bar at the
correct height, To release the pin from the
bar, pull the cable end so that the release
pin is clear ol the bar, The bar is now free

to fall onto the packaging.
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