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Test p a e l  In rack p r i o r  
t s bump ing 

Test p a n e l  raised one foot 
above b l o c k  

B , B , R ,  Repor t  R-PO 



Westroc inau%a$$on [ L o t  H 1, 
ins tahled  wfth 384 inch 
void,  Front  plywood panel  
~ ~ a e v e d  aft@? 24 one foot 
drops  , 

Fibregbaa insu%atiow (Lot I), 
i n s t a l b e d  with 314 inch void. 
Front p l y u s a d  pane% removed 
aftexe 21 sne f o o t  drops,  

D.S,R,  Report R-18 



Jobs-Manvil le  ( Lot. 1) 
installed wfth 3/b fneh 
v o i d *  Front ph wood panel 
rarnoved af ter  rB one root 
dropa, 

Helms-Foundry (Lot B) 
i n s t a l l e d  in vo fd l e sa  panel ,  
P~ont pane% removed a f t e ~  
25 one f o o t  drops, 



Wsstros ( L o t  1) i n s t a l l e d  
in Y Q B ~ I ~ S S  panel* f ~ s w t  
$lywosd parael removed 
d t e ~  25 ane foot drops. 



Jolma-Maneille %Lot b) 
f n s t a l l e d  %n vofdbess  
pane l .  Front  plywood 
pane% ~ e ~ o v e d  a f t e ~  25 
one f o o t  &Pops, 

D.B,H. Report R-10 



Weatroe (Lot 2 )  i n s t a l B e d  
i n  vo-ldless  p a n e l .  Front 
plywoad pane% ~emswed 
a f t e ~  120, 2 inch drops, 

J o h s - ~ & ~ n w % 1 ~ ~  (LO$ 3 )  
i r l s t e l l e d  with 3,444 inch 
void. Prcsnt plywood pmel  
~ernoved aF$.es 70, L inch 
drops. 



Johns-ManvllEe ( L o t  3 
i n s t a l l e d  wizh nia v o f d ,  
?font p$ywosd pawel ~ e m o v e d  
after 14, 2 fneh drops ,  

3~ lmes  Foundry ( L o t  2 )  
Inistalied r ~ i t i l  :lo void. 
F~opat plywood p ~ n e f  
removed a f t e r  65 ,  2 inch 
drops ,  



Hslms Foundry  ( L o t  L ?  
i n s t a l l e d  w i t h  384 fneh 
t ra ld .  +on% plywood 
panel  ~ o v o v c ~ d  a f t e r  50 ,  
2 Inch d r o p s .  



!ieerantly the t3fviriorr of ;%fldLn& i lreeroh, at; the nrqe8t 
of thr, Dflvmkmate of ;Jng.irtm~ D+vologtaenL, ''apaFt;nent of National 
:J,~sfer:oa, mdmrt;aok o u ~  inveat;iwtion sf aineml ~ 3 0 1  i ~ u l a t l o r u  for 
uaa fn ;Jmfabricatec¶ ; m y  c:ranrral ?urpaaa t h a t a .  Tt wrur qpaxwnt ttrat 
insulartian for  rue i r :  tho oonrtr.mtion a t  pone10 for t5e huts \-iad 
revera1 very a p a e I a  requj;~199entas, wiifeh n o d  not be dlrrewaw3 f c l l y  
hare. ; k n o ~ ,  the mra importrant requlre~anta, however, ~psm tihe 
followln(i : 

(1) X~aulatio~r :nu@& be ruff iu9e~tly rie5;ib and s k i b l e  
to r;rsmit ruaronslblf rough aJeuldlw by workera 
in drepariw and iarrWll1rs; in pcunsl i~  duriw 
P~brSeation! 

(2) Iriaillertion rnort bs msilient vrmd not rrrocrtura 
dorrn oompre8rred by or durlw ri:I&WIWltj 

Duriw the crourrr, of the invw%;l&&tion, the Loivinlan c¶svelop.d 
tcrrtu to d8fi.110 the st&mqgakl, rigldltp ulld rerillenorr p r o g e ~ t i m  of 
mineral w o o l  indtulvtfon. Thema t4.k WCY ever3tu~rlly inaorporsltd into 
Eha inrulation ssattrul of tha .~pe~ifieat$um for PrsfebrPcsated Amy 
i;+neml i-88 FIuf;. by thlb ~ ~ F I ) Q ~ O F U & ~ ~  O? Kr(~etn6a~ D e v a l ~ ~ ~ ~ + n t  (D . E.D. ) 
The apeoif i o  rigid1 ty, drJT msllienam mil "sh..r-ta~ls%on" m t m r q g t h  
requimar:W rat forth by D . 8 . D .  in t ~ l s  rpe~ifiotrt9olas ware dasi~yr+b 
t o  suaurs that ti-m inorr, gsnsmrl requirawnta lbtd atare wers :wt by tha 
iwsulatione u o d  i l k  the fabrZcratZon of the pwmlr. 

Tha flduma apmaiffwi, based on extarsivs teakr, w a ~ o  ahoran 
aftor nuah clarcbfbl oonridaratisn and oijrllod t o r  qualities reot ~neceaaarily 
found in % i m m l  W Q O ~  for n o p a l  how8 ap l i o ~ t l o n .  -- It ie not 
r u ~ p r i r i ~ ,  ~~aszufom,  Uwd w m ~ v r  rain0 & woo1 ~ N U U L ~ B ~ ~ W . ~  OOUM not 
met tha rri;eafliiaatluna w i t h  t h e i ~  staridsanl pzvduolle. 8 a a u a  o f  the 
peatrio8im na.t.jls sf the a-maiiieatlorara I t  w m  natural that scum ~f 
the s;>aelf jto b a t  mquims~~ntig wm questioned. Zn partltrular, the 
" eatarm Z r t e  dartion <:ampany, Vanaouscllr, mamuf aaturens of "baa tmcn 
islor~latlon, felt t:at tho shear-tomien strsngtih aid r 9 ~ l d l t y  li:::itr 
o;>mif id  -re Lilbaer. &;an nea-8-y t o  aeat the thme e ~ ~ b r a l  m g u i m -  

listed above. 'Jo reeat requ1rs;;ant (11, the C o f p p q  m o  prsgarsd 
t o  9ad.r erialooe their aakrlral, &Lhou& daul tad that %his  ma rt+o.s+wry. 
%'hey oontenbsd thet tilers was little poa8ih i l i ty  of aarioua, oattlezmnt 
sf the Inslalation wit21Pn the panel en requiped i n  13), partloularlg if 
tab insulation oa inatallad aowylstsly 9111d tihe panel aysoe, -:lay 
hob, 3n faet, the reoulte or iM8peMant vibmtlori Leata to support 
thir crw. tantion. 



D u r i u  tha aourre of Wm DioirllaR8+ invrwtigatlam, a rlmpla 
-1 bump toat hrd Man dep.lop@d ki &lpar;lat@ M N  or t h m  puwrlr. 
Teak had lnul run cas aavmmhl irvulatloeru with M a  rppartbtur ud tb, 
data --US in t h  P i t l a l  aaoumant of insrulatlm rrpuima-A8. 3n a2;t 
tlere WBo, bouavar, ths S ~ P t l r t i a z h  ww 8euuaW t o  %he -1 by am 
crapPur1t rbh++ive, am I ld  baan ori@nally arllm% for In the r&saWloot i@nr ,  
Md the r+.ulta bid r:ot necrl#rar%&y catiafy f;ba quertionr r r l ~ a d  bJ 
the k e a h r n  Dwu.lrr%lm Osnaymny+ The kXl.p+crtc%PatW of Ln&,namr O o o r l ~ t  
thervforr myuealm3 ttm D2~18ian t f a  den& r suftra1.e M a t  p r o o . 8 ~ ~ 1  "P, to  s h u l r k  r s a i a t i o  waxin$ clr w p u l e  , rusd to otstatn data 00t ttm 
real8tetncr. to  oettlmfmnt of R\~Jwt&Qa" Bb -11 all or1 UPI) malatTUIt3. ta 
urettlrmant 0% ktsaulotiom uidei! ha4 bssn ahom b meat ma ~ ~ @ # 8 P i i ~ f i k t l ~  

Tha crppuatul  uorQ tor the .**%I teaW wa m a&ptian 
of t b  bump but egparatau ured in fhs original fnv.rtifltiona (wSlan 
tkra imulraeion wm eamnwd t o  the panal with aapbart adlamlval ard e m  
k @*an ~ Z a ~ ~ r l y  in the photompha  a@~ampanp&q th5m mp-. " r h r  p u ~ c r l  
radar tsmt ir+alf on ehs fow ouppczstw amm and oould b 
mired o~ l~uar+b by a rap. and pulldsy amaa~rw4n$, W s  parrelo we- 
drwppad on a roun8mQ hvzti wood blook arupporkd on a aor~nxwtrr olab. 
'Fhe fmalng of the puneSr w;su oi" 2 In, %atsrlal Prrd ixn a n  arnssr, th. 
spraos within %he panel wpl, im. w4de by & x u .  D a i & a ,  tihe apprcrrb?kate 
s:se of ths l m m t  mpsrcu, in a Pd11 aims hut pculol. 

Wtr we- m m  9x1 eaah anrrllation wnth both r 2 in. d m p  
anb r X% in, b m +  Pn w h  cruo Bwa rrblau of -21 warn &a tm follow8 r 

(1) aUBd141%a~9 h B B 4 I U . d  %t3 O P Y U ~ ~ &  W V ~ &  & 
2 - a  ltsoherr bmp, rn thrt thu inr.~I.aWon did 
no* ~lamplekly f %U kh anel. tka 9 
of inaulrt ion ver1.Q 8 &at fr: thimlLn#8, 
aimas betnm inartnloGion ud p l p w w d  uu not 
Che all aerm, 

(2) IslrrrularOlon inr2u32sd, i n  a psrnsf uo u t o  aoaaplabay 
f f h l  the rrprcre, Pmalr wrrr rpeoirlly taW%arrt& 
t o  the ttdebwsr of the Ir&ul8tl~11 in  -ah ooo .  

In prapiriag ranplea for tsrrt, anZy utwdPrmuryrrB pi-- wm 
~ r r b .  "Izu inrliulatDon eut to tho 1- utd widW of t9u m+l 
upme cPRb maraftally inctal1.d. uu~in(g t+rt *he p.n*la wan ow1,fu.l1y 
nolreU to  %ha requir#X bfg;ht above Che WT~YOOC~ blmk snd mom l a 1 L m d  



bo bmp irrcray. 'ih+ aattlrraunb af-r e.Qh 4 m p  uu aoruulrad at thw 
locrrtifonr, 1E. t;h. rpaazn eti fb. top @MB p a a l  gutma a48 th+ 
rrcrorllwr a n  
unti l  na, fwbh.s ..~QQR.R~ OeuUPMITIL. 

X n  addition to  khs brPap teetrs, om# 8twrcr-kn8ion +W8~?4&4h 
ord r l a d l t y  ee8oi. mrr lmm on tho inrxaXati6nu. 51u p m w d u w  for 
these twtr ur, garlamXPy rcr, outXUmQ in thr Ypwiflortlo~oll for PPO- 
Sa'tuPllerrertl Axw]r !bank;llr91 i-PU1Ppor)r Ftuta. 

The mat. of th bump Wtrr arm ahawn an mhl h 25 
W l e  -8 data arrr r*~.oI,tmaiosl rtmm&h mad rigidltiy use givmn in 
tabulor i o m *  80 atfaapt rdl l  b* mda I n  khia &fat pmlbattlsrj 
m a r t  to amlym thb data PuXLf. 

(1) drlctle.mmt oaaurmd v9&h phl Imulationr &an tho 
32 ilMb #U X l t  8- 1W100l 
aed*l.Prrrnn% oaauffad wlCh r e l ~ l t i o ~ l y  fw damps. 
In a1 emas t b  tRbm8bma i f ~ u l a t i m  ePLOYI)/I %ha 
~ a t u t  &mttl+;l;erzzb, "ihs rsttl+a+nt arf t;hl, 
J ~ ~ a v i l 1 ~  imuXratlm YU ru9drirsi@nt b aura 
aon8apn. darwyinrig the 12 b e h  bump teat ko 
rquil1"briur k yrobably tcla oevam to k 
F u l ~ t ~ o .  

( a )  dettlm~em* ooaurmrd ulbiP rll lnrulortioar ruroogf 
F i b m g l o  W n  #am 2 a h  mop uu *arb. LB a U  
ouw tiha re4Ummrst of kha WeaQICOa w the 
( p r c ~ t u 8  rrrd far asewe titan @oUd b Wlmmt+d h 
oet& hut grrrsla. :ha rrsiult.8 ria t& Jabs$- 
r ~ v S 1 1 0  mrrr vsu°iable, and rase -8a 

$~r~&t+&  rmttl+eaaratm than should ba 
tolemtd in sa-l hut panelm. 



($1  210 raqutramnta far iruulaCaoa p ~ b m w ~  U y  sat 
f o e  in tha rp+olfleatiarw POP A m  I$sttepol 
kullpo~rs ~fufr a m  mt fso r+rrrrr md ihded, 
ru@m furf lur  Qd8hrknlng of the rpsslftoa%$oolr 
&,&t bs oomfJ+Wm 2 % ~  n ~ ~ t  #hacur-t4mi~tl 
815t.m&# and r u l d j t y  r+aq.clfru%sntro do not 
rssoooua~ilg guanurtee an inatrlistiom Zhat v251 
not settle now 4han ahoulcl be tolearreeb, 
srrriour though0 ai&t ba gLvan to %ha lmluaicra 
oh r aettlwmawlt toat oiwilas t o  f;Put ud  fa^ 

i r w a  ti&rtion. 

FZQUIkY -Fi)U!4DRY 
(Lm 1) 5.25 Ibs. 2 k.605 tb./su* ft. 4 
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