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Test panel in rack prior
to bumping

Test panel raised one foot
above block
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Westroc insvlation (Lot 1),
installed with 3/4 inch
void, Front plywood panel
removed after 2§ one foot
drops.
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Fibreglas insulation (Lot 1)},
instelled with 3/4 inch void.
Front plywood panel removed
after 21 one foot drops.
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Johns-Manville (Lot 1)
installed with 3/4 inch
void., Front plywocod pansl
removed after 20 one foot
drops.

Holmes=Toundry (Lot 1)
instsllied in voidless panel.
Front panel removed after
25 one foot drops.
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Fipcreglas (Lot 1) installesd
i1n voldless panel, after
25 one foot drops.

Westroe (Lot 1) installed
in volidless panel, front
plywood panel removed
after 25 one foot drops.
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Johns=Manville (Lot 1}
installed in voidlesass

penel. Front plywood

panel removed after 25
cne foot dropse.

Westroe (Lot 1) installed
with 3/4 inch voild. Tront
plywood panel removed
after 125, 2 inchk drops.
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Westroc (Lot 2) installed
in voidless panel. Fpront
plywood panel removed
after 120, £ incin drops.
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Johns-Manville (Lot 3)
installed with 3/4 inch
void, Front plywood panel
removed after 70, & inch
drops.
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Johns-Manville (Lot 3)
installed with no void,
Front nlywood panel removed
after 1, 2 inch drops.
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Yolmes Foundry (Lot 2)
instalied with no void.
Front plywood panel
removed after 65, 2 inch
drops.
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Holmes Foundry (Lot 2)
installed with 3/4 ineh
void. Front plywood
panel removed after 50,
2 inech drops.
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“goently the Division of milding tHesearch, at the request
of the Direetorate of Lngineer Development, lepartment of National
veferce, undertook an investigation of =ineral wpol insulatione for
use in “refabricated ..y Ceneral “urpose 'uts. It was apparent tnat
insulation or uge in the construction of panels for the huta had
several very apeclal requirenents, wilch need not be discussed fully
here, aAnon,, the more important reguirenenta, however, were the
following:

(1) 1Irsulation must be sufficiently rizid and stable
to permit reasonably roupgh handling by workera
in preparing and installirg in panels during
fabricationy

(2) Insulation must be resilient and not Iracture
when compressed by hand or during a:ipment;

(3) Irsulation muat have sufficlent strength and
rigldity to withatand reasonably rough handling
of panels during manufaeture, storage, silpment
and erestion without excesaive settling or
shearing.

buring the course of the investigation, the Division developed
testa to define the satrength, rigildity and resillience properties of
mineral wool insulation, These teats were esventually incorporated into
the insulation section of the specifisations for Prefabricated Army
General Purpose luta by the Nirectorate of Irgzineer Development (D .E.D.)
The specific rigidity, dry resilience and "shear-tension" strength
reguirenerts set forth vy D.E.D. In the apecifications were designed
to assure that the mnore general requirensents llsted above were met Ly the
insulations used 1in the fabrication of the pansls.

The figurea specified, tmsed on extersive tests, were chosen
after much careful consideration and called for qualitles not necessarily
found in mineral wools for noraal house applioation, .- . It 18 not
surprising, therefore, that secveral aine wool manufacturers could not
neet the specificatlons with thelr stardard products. ecause of the
restriotive nat.re of the svecifications it was natwral that some of
the s ecific test reguirements were quesationed, In partisular, the
~estern Insulation lompany, Vancouver, nanufasturers of "weatroc™
ingulation, felt trat the shear-tonsion strength and rigidity licits
speocified were nLigher than necessary to meet the three general reguire-
wernts listed above. ‘o meet regquirezent (1), the Company was prepared
to paper ericlose their materlal, al though douited that this was necessary.
They ocontended that there was little poasibility of serious settlement
of the insulation within the panel as reguired in (3), particularly ir
the lnsulation aa installed completely filled the panel apace. .uey
had, in fact, the results of independent vibration tests to support
this cor.tention,



2.

During the course of the Division's investigations, a simple
panel bump teat had heen developed to simulate handling of the panels.
Tests had been run on several insulations with this apparatus and the
data used in the final asssessment of insulation reguirements. In all
these testa, however, the insulation was secured to the pansl by an
asphalt adhesive, as had been originally called for in the s, eciflscations,
and the results did not necessarily satisfy the guestions ralsed by
the western Inaulation Company. 7The Direstorate of ingineer Levelopment
therefore reqguested tue Division toc devel a sultavle test procedure
to aimulate realistic handling of the panels, and to otutaln data on the
resistance to settlement of "Lestroa” as well as on the reaistance to
settlament of insulations wnich had been shown to meet the s;ecifications

AZLARATUS

The apparatus used for the settlement tests was an adaption
of the bunp test apparatus used in the original investigations (when
the insulation was seoured to the panel with asphalt adhesive) and ean
be seen clearly in the photogreaphs accompanying this report. The panel
under test moved freely on the four supporting arams and could be
raised or lowered by a rope and pulley arrangement, The panels were
dropped on a rounded hard wood block aupported on a conorete aslab.

The frasning of the panels was of 2 in, “aterial and in all cases the
apace within the panel was 1, ins. wide by 36 ins. high, the approximate
aize of the largest space in a full sime hut panel.

TEST ER

Bump tests were run on each ina lation with both a 2 in, drop
and a 12 in, drop., In each case two serics of tests were made as follows !

(1) Insulation i{nstalled in a panel having a spaoce
2-3/l; inohes deep, 80 that the insulation did
not completely £111 the panel., oince the aanples
of inaulation varied scuswhat ir thickness, the
8 ace hetween insulation and plywood was rnot
the aazte in all cases.

(2) Insulution instulled in & panel #o0 as to completely
£ill the space. rarels were specially fabricated
to the thickness of the insulation in each ocase.

In preparing samples for test, only undasaged pleces were
used. he insulation was sut to t he length and width of the panel
space and carefully installed, LlUuring test the panels were sarefully
ralsed to the reguired helght above the hardwood block and then allowed



to drop freely. TThe settlement after sach 4drop was ncasured at thres
locationa, through the spaco at the top of the panel face, aud the
resdings averaged. In most cases, bumpin. of the pansl was continued
until no further settlement oagurred.

In addition to the bump teata, aane shear-tension strength
and rigidity testa woere run on the insulations, The procedurs for
these tests was generally as outlined in the Specifications for Fre-
favrioated Army Gensral Purposse Huts,

The resulta of the bump tests are shown on grephs 1 to 25
while the data on shear-tension strength and rigidity are given in
tabular form, No attempt will be made in thia bpief preliminary
report to analyze the data fully.

(1) .ettlement ocoourred with all insulations when the
12 inch 4drop wvas used. In nome oases, serious
ssttlement ocourred with relatively few d4rops.

In all oasos the Yestroo insulation showed the
greatest settlement, ihe settleaent of the

Johns «Manville insulation was sufficient to ocause
coneern., Uarrying the 12 ineh bump test to
equilibrium is probadbly too severe to be
MI’..".QU

{(2) settlement ceourred with all inaulations except
Fibreglas when the 2 inch drop was used. Ir all
cases the settlement of the Westros wms the
greatest and far more than could be tolerated in
aotual hut panels., 7he results with the Johns-
danville were quite variahle, and some tests
showed yreater settlenents than should be
tolerated in aoctual hut pansls,

(3) Althouynh some insilations showed less asttlement
viheny the panel space was completely filled, the
opposite ocasurred with the wWestroe insulation,
both with the 12 insh drop and with the 2 ineh
drop. Filling of the panel, therefore, does not
guarantes reduced settling - in some cases it may
inorease the amount of settling.

() settlement of insulation in the panels 1s a
problem requiring ocarefu] consideration., Jettlesnent
will definitely occeur unless the insulation has
speaial qualities.



(S) 1Ihe requirementa for insulation presently aet
forth in the apescifications for Arvmy Cerneral
Purpose Huts are not too severe, and indeed,
some further tightening of the speeifiocations
mi . ht be considered. 7The preasnt shear-tension
strength and rigldity reguirements do not
nacessarily guarantes an inasulation that will
not settle nore than ahould be tolerated.
serious thought ai ht be given to the inclusion
of a settlement test aimilar to that used for
this inveatigation.

LGULATIONR SHEAR TuHSION [0, OF SAMPLES DEXSITY HO. OF SaAMPLES
1 RGLAS
(Lot 1) 762 1bas, 1R 2.0L3 lta/ou.rt. 15
WESTROC
LOT 1) 1.05 1bs. 2 2.000 lbs/cu.ft. L
JOHRS =4ARVILLE
(LOT 1) 6.52% 1be. 2 3.013 lbs/cu.ft. 3
HOLMES ~FUOUNDRY
(LOT 1) 5.25 lba, 2 L. 605 1be/au,rt. L
JOHHS -HARVILLE
{LOT 3) - - 3.092 its/cu.ft. 2
HOLMES POUNDRY
(LOT 2) 4.67% 1bs. 12 3.15 1lbs/cu.ft. 1Y
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