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A. PRODUCT DESCRIPTION

Jsouall Pancls are etructursl oand*tch

of self extlng,ulshtng grsde polystyrene

are steel but other msterlalo, euch es
Ig1 Feclng.s1 as Stendard,

alumlnlum, are avallable.

In Dondlng, the sklns act ln tenslon and compresslon

corc os3lsts ln dlstributln5 the streeb for.ces maklng

ag a Composlte whole.

7

end the foam'

-the panet acr

The sklns are stressed urrder heat and presiure and permanently
hondpd to the lnsr.rlatlng core of expended poryotyrcne foam ylttr
a polyurethane adlreslve. The 99691g are manufact.ured 8nd trtmned
to e slze by an eutomatlc, contlnuoug pres3 to mochine t.olerarrces,
Panels are formed, as standardr l.zOm. wlde end any Lransrrortablo
I engt.h. Other uldths can bc cut, aa requlred.
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St eg1

Prop0rty Inperlal

Polla'li':+::e ica::

Pro;'ertY IePcrlel

welght lr0l lbs./sq.fti 1.9, Re,/8Q.tr.
thlckness oro?47 lns; o;05, ctrr

EIastlc lloduLua )xtfl lbs./B?.1noi 2'l 1x1# Rg,/EQ.cI!,

3uckl1ng Strese gooo lbs,/eq.lns, S)] Xg,/Bg,co,
Tenslon Stres.n 2lOOO 1bt./sq,.lnet lga? kg./sq'en'
coeflclent ol 51rro-?rn xio-6co./ca,/e'Theroal Expansloo 64xlo-71n 'fln'/t' I I r5:

He trlc

lte trlc

Dens l ty | ,2, lbs, /cu. f t. 20 r 02 XB. /cu, ur.

Thleknpss 2 to lo lnsr 5 to 25 ctlr

Elastlc l{odulus 200 }bs;/sg i lris i 11r06 Xg r /8Q. cor

Shear l'lodulus 300 lbe;/sq.lns. 21,09 lig./sg.er,
Shear Stress 20 ]bsr/sq.lns. 1^41 xg,t/Bq.crr'
x Iaeto:' o,2, BTU/eq.f t.h.tr{f:.'BS ttcel/nz 'h'cnoc
Stable Ie;pera-
turc Range 180'F/-18Ofl a2'c/-1lB'C

U Fast.or-

trnperlal BTu/ftz'h' oF

Z. 3. {. 5' B' lO'

, O.Il5 O,o?? 0.058 o.o3B 0.029 0.021

Hetrlc XCal/rnZ.h.oc

. 5cm 7;5cn1 locm l5cm 2ocm 25crn

o. r, o.38 0' 285 0' 19 0' 1ll o', 111
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a ) Imperl a1

z-

P14

lvalues of length ln Pebt

I)re ccntrol vnlues of 6pen are thooe type0 ln ( )

a

I Sl, t tg 9oE Db=G I

'l,oad
Ib r-

Core
I.hrr-Xasss- 2n ,il 4,t 6il grt 10"

5

.

'lo

Deflectlor 11 ,)',l') (?)rtl) 28. )B )'l r95

115.2

4rr7o 5)."ts

Core shear ]6. 4 5?r5 76rB t 53,6 192 .0

}'rl nk) t ng tg,ll 2, ,11 2?rO3) (lr,t{) ( ra,2]) (4zrr4)

Defleotlor. 12,16 16r92 20i 91 28r0

5?r5

5l ') 40r5

Core sheai 19,2 ?6t B ,8r 4 ?6,8 95.0

Wrln]<)lng 1r,52 ( 15r55) 19,11) (?)r4t) (arro)) ()o,zz)

Deflectlor. ( e. r)) 'llr?1 1,fr?1 20r0.| 24 r?B 29 ,46

?0 Core shear 9,6 1{,d 19. z 29, g ,8. { 18. o

h'r1:.Ll j nL

Deflectlon
9.96 ( 1'l . ?1) (l,t,r2) ( I 6,55) (t9.,tt) (zt.ri)
6,52 19,12) 11,r, 15r96

19,2

1grg5 2t,85

)o Co:e s|.ea: (6.{) .9,6 12.9 25,6 i2 , c

lfrlnk) lng ?. 8C 9.56 (1t,e41 1) t1?) (t:,et) (r'1.r5)

Deflectlon ,,26 ?r46 (9.:l) 1) t)4 15,92 20.24,

40 Core shear (4.8) (zrz; 9.6 '11 ,4 l9 t? 24.0

l./rlnk)lng 6,16 B. ?g 9r56 1'l ;?1) (11,52) (rs 11)

50

Deflectlorr 4 .40 6r10 8.tt .l1.46 .l1 ,56 17.59

Core shear (l.eq ( 5,8) (t,t) ll,5 ilr4 19.2

\rtr I nk1 1ng 6 .01 ?;40 g. 55 1O; l?) (rz,o9) ( r).5a)

50

Defl ectl on ,,17 5r44 ?; ol 10. O5 12r84 15,r6

Core shezr () ,21 (4.8) (6.1) 9r6 1a,B "l6. o

Wrt nkllng 5,52 6, ?.6 ?. 80 ( 9, se) (tt,o,t) (ra.!)

srd 5NnOA d t'l IE:Zl E6- 60'bz
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- 
Pane1 wetgbte can bl obt'Blned bY

coro t,ctghta tagethCrt

lor thtB putposc
taken

-Irneer I al

addlng faclnt and

a eteel flniah (rtanderd) has been

Core Thlclrresi,
ln!.

2

,
4

5

I
t0

Igt-r.lc-

Core. Thlcknees
OEr

,
1,'
10
1'
20
25

Core ilelght
lbe r /oq. ft.

o. zoa
0.,12
0.417
o,6?9
0.8r,
1,012

Core. llelsht
f,gr/ag,nr

1i00'l 
:

'l .502
2r002
,.00,
4ro0{
5,0Q5

It nl sh l'le I ght

1be, /aq, ft.
? tO?

2.O2
2.O?

? rO2

2 tO?

2 tOZ

Itnlsh xetaht
Xg. / aq, n.

9, E6

g. 86

9r86
9r86
9, 86

9, 86

Total h'el ght

1b5 i /sq. ft.
2 tZ?B
2 t)12
? tl)1
2 t615
2 r 85)

), 062

Tot al i{: I shr
Kg. /Eq.E.

lora51
11,t62
1 t ;862
1a,e6)
I 1. 86a
.l 

1 ,965

I
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D, l,odes of Pellure and Fornulae;

tre eend

q-
Ir=
F":Ltf'

G=
b=

S6=
a-rB-
B=
6_

o
y=
x--
d=

untlora wel6ht lbe./fti or Xg,/oi
length ft. or n.
oc,0tilrls bf elastlctty of 'steel 1bs./cq,lni or Xg,/sq,co.
Bhear riodulus of cor? lbsr,/sg: ln, oi Rg. /sg, em.

vldth of loadlng lna; or cn.
slrln thl claess I ng r ot cr!.
core thlciiress lnsr Dr crrlr

eore shear stress lbs./sq,lnr or KB,,/eq,,eor,

bucklln6 otrsso BtteI }bsi/ sq,ln; or Kgr/3q.cn.
o,J6
noduluc of elastlctty of core lbsi/sqrlnr o;XE./sQ.en.
thernal deflectlon lnBr or eD.

dlfference ln thereal expa;:slon of. the faceB
ccef f l e l ent of thrru.aI erpanslon of f aec

tn'/l nr/ F o:' cn,,/cn,./ C

At= dlffere:',ce 1n te=.Fera',ure cf iaceE I or C

d = dlgtarrce betvre!n neutrBl ExlE of both fe:eg 1n. 0r cr,r

Nr-!,'

\'lhon uelr.g the eqL:atlo,is chlck thoroughly for
con';)attblltty of untts usedr

lr

l:-
Ir-

!1

A

l*
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/7-\

Control bY A =

b. Ar* Ar= ot?
B-f6

bas ed on

(o) CentreL bendlng deflectton [1 ' ]#
whcrc D= EfI^

1= btd<

d'c {t
(t) Central slear deflectlcn A"=

vhere A= toZ.
c

?) Cerej.!-B-t

Cor,trol bY e sefetY fs:tor cf

soL,4 +
f-eTD

-2ot
B.{0

a-
"B oL

2bc

Control by e safetY factor of 2

Face Hrlnkll

t sz I Eg 90e Db=O I
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P5

8! ''B

and SB

fli,rd.o
E ota

E6-fu

1 ) Faee Tenslon

The allouable stresg ln tlneion or

5,rcater than thc buckllng btrcaace
piOE of f gllure wlll lroL colrtlsl;

I

5 ) ?l,e:.mal 3sirlrre

Ccntrol by !
240

? = I'.L2"rr
w5ere X = dAt

F ),Ax lgJ-C-ggore-s stve 3uckl 1Eg

aleel,lo bluayn
therefore tXl s

Ccnt roI a5a lns t local buekilng strces

P= PE

iTIE
AO

,T
!

- pgz
o

= Erbtd2*z-

shere PE = ffzDt

.A

,D1
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E. Sample Calculatlono:

A-i_
?40

A r t . = *r1,,fr*:.1*fu"e, r##E-ro,tvP

. oTrZ
a-

gu(c+t)(x]oo
c

lak e a.

asSumc

^ =e#

4-
Ir=

A . O,Aerlr), = 010]?'1801 * Ci0419171

3L Def.\Sq !lpn l{e',rl c

Ao, -sg!}4,-oa\.
?ake a 15cn; paneIl 100cmr

assulne thet the s?erl 1a.6ur

a = 
'fu 

=,**i1*ilk;^..;;i ;.1i2] 61 :t2 1 1x10q xt-LO]t3, ol!r ( UrQ.qU

| = OrO?5 o.o,tlrro{ + s,q1{106

)-'t-cp@
s"ru/rnz =)N4xr4,-lnx1n
Tal<e a 6in r panel 1 I zlni vlde and zo}'t/f t i
ass,.rDe that the panel lergth I r controll:d
faetor of 2 thereforo St . 20/5 = 4

-----T5_

bvE safe ty

5oL4 x|t,1

) E4x)xt oTxut ( q+t ).2
2

6tn. pantl 5 12ln I uld€
that the span lr 20 ltr

and 20:lbr,/flt

\r?oz't-olx1d{r/m
. )84v.3x1 o-rxl 2xO. O3l?T ( 6, 0.a41)

2oxza?
PxlZgOC r.( e .ozt:\2

. 100x62*m,
-;{t* , ^{fr;ffi€/y>

vlde and lo0Kg/n

drto{

01

?0xlZiIIxf
(8;8ft,

lSZIes 9Ot bb=Olao'd SNnOA d H Lai Lr E6-60-bz



,,4
4) Core Shear l,lotrle

So =ke/.lxsr( = 
Kg/co

- enr(cn
Teke a 1len. panell 1O0cm1 xlde andl 100 Xg/n;
Assume that the Dane] lengtn le iontrolled bv

factor of ! therefore S, = 1r41/5

1.41 100x LT =:-':r;T66rT5

L = 8,46 rn. .,'

5 ) P,:ce t,'rlnkl !g6-fry-9J.i-gf

Sn E ' tt/1n2

t; E0.?6@
SB -.\ 9000

sE - ]!/j-!#I-*-(rz)' 1b/1n2
l:::r.xln

lake a 61n panel and 201b/ft.
Ass'.lr,e that vre control by a saf ety f ae tor of

therefore SB = 45OO

A5oo . 2OtL2x1?
8IfiO-. dzdfrTr

L= W E i6.),ft.

5),aee I{!1nkltnQ l'letrto

PB

a safety

i

SNnOA d l,{ ezi Ll E6-68-bZ

8o ..o 6)) Kel cn?

s: 'Er/nxfr('roo) - Ks/ca?Y ctr .ctrxctr
Take B 15 crr. pane). end l0O Xg/m

Assuni that ve control by a safety factor of 2

therefore Sf I Srrl?
$t 100x !(xlOO-
T = 6x-15i6166xt60
IJE@=1,B9nr

60' d ISEIE9 9OC bD=Cl I



[lherrnnl Roritnn lryertal

For thtn'sitlns

J,x 1 00
TT6_
?ake a

Lx1 00
?1C
t-

D1. =

PDo

P=
- l,b.

?ak e

Dt

Dl

D
,)

AG

l)_ Ax 1 a.I 
Q c,rrryj, e &a,t JVglt-U_t_E'!;,i-r,er.!e]

P9

d.+-d
y = }ry'!,gfr, , t", {dr (114) E tn
I'x12 aAtL2zt,t Aw=r=-ffi
Tako e 61n; panol and t at 11Op

!x12-- - 64x10-7xt1exlZx14lz4o--=.--_-E-iE-
L=

l;6a,*;;lo ! 2r.'61 fti
I ) ?h crrraI ..-B-.--.'lil-.1:.g lic t rl s

y = cri/cr,icl:.c'y. [n?r(tod)'cm

- y , d+t?'-10{-
15cm. gnnel and t at 6oc

= lJr+#-6'ISItt^19,1

5^
6;i 1';IfIO-?- = 'l t?5 nt

filri? x,tr.tlr.'xln . }b/tn
rb(lrr: = 1b.
ft'x(141)

a 20ft. hlBh eolurrn end 61n, thtek
E Jxlo?xrzxo,02l?x(6,024?\1

- 161 1 4x1 o? tU/rnz

= 2:.16.1dr1o?
ffi = 27577 lbr

= t zx(F OZi't )2xlOo . 21'l7B

P = ?76'l't-_ = 121g? lbr--Trfr

I Sa I Cg 90t bb=Ol 9NnOA d r.l EziLl e6-60-bzot'd



I.l 0

Uee a safety
Therefore I'

faetor bf 5

= ?1)? lb/ft r

PE=Hi?i,, = xs

P = 'll,zx&E
et L;"P

I9l-.{xf nl Co::rrzf esr{ve - oad Buct[rff_ISEfg

Dt ' Il5/..12 zc19.cr,,{co? 'l,g/cn?

-' z LLxtoa y.1ot{grgq:{l-,oJ:.f, 
= I roaoSo6oo .t6/ cnz

1 5.08xt OBx 2

J;;r-
1/.e(12.ojj)2 x21r09 . 3t9ol

15

1 S018 XB,

.Xg

Take
Dl

D' I,l

AC

a 6n. hl g.l, colunin of panel 15ca thl ek

'l 1,100 Xg

,,<'
P r {1.100 G

.. {T116ti Fi9oT
Use a eafety fictor of 5

Therefore ? = )60),6Y,g/n,

r. _8.es u-}"!-1_-QEJt,s eni Orar.,hs-

The eal eulatl o::s sar,pltd aLove \r e:.e cor,plet.ed f er a
fu]1 ranEe of values anrl the results obtalred ore
f l rs t ehert ed end then !rapherl beLow r

charts'1,2 &) chovr thd lndlvldusl values obtalned
fcr,deflectlon,eore shear andface wrlnkltn6 rcspectfully.
chart 4 shorvg these courpered wtth one Errothpr to shou
mor? cI ear),y the aetual control factorr

Charts 5 & 5 show the velues obta!ned lor thernal,
bovlng and colurnn buckllngr

Thc 6raph9 alln'^'f.'tc: r'3'r;a3 to ho prtdlethd,

gNnOA d l{ 6zi Ll E6-66-DZISzIES 90t bb=OIlI'd



Chart llo.1

theoratleal l.en6th determlneil by deflectlon of .!
240

a) Inperlol,valueo of Iength ln ?eet.

I,l'l

2

?

or-y load tn lbs. /f t
o 5 10 . ?o ,o 1o ,0 50

?,,

Iil

1'l t)7 1?r56 g. ,, 6 15? 5 t?6 4 ,4o ,.'t'l
2r,11 15i92 11 :,7 tr 9t12 ?,46 6r)0 5.41

{,' 2g.rg 20.94 11r?1 1.|r 55 9,r1 8i 1'l 7, 05

6"

Itt

>1 ,r1 / 28.0 Z0;01 1:. go 1) r )1 'l 1,45 10, 0,

45.?o >4.' 2tr?B 19.95 16r82 ,|1. 56 12. 81

1 0,1 5r.76 10. 5 29,16 2r,e, ?0.?1 'l? r 50 1' ,16

b) Iletrlc lvalueo of length ln lietresr
eory load ln X 0t I

e 25 50 'loo 15o 200 250 )00

5c ur 5 ,19 ),74 ?,r5 1,gt 1 ,,55 1iZ9 1.11

?. 5eu 5.91 5.05 ,,49 2 i?O ?,?l 1 ,96 'l .61

l0co 9.46 6.?1- 1t)'l , ,42 2,E2 ? t79 ?.0'l
'l5cm 11.24 B. )? 5r97 4.7t ,,95 ).{o 2.9'l

0cto 1r,'l"l 10.,1 '7.1, 5. 95 5.01 1,>, ). 31

25cra 15.10 12.11 Er 79 ?,'10 5. ot ,,7-7' 4 .6t

zl'd tSaleg 968 bb=oI gNnOA d l.l 6ziel E6-60-DZ



C'lrrrt Fo.6
-:\

Thenrctlerl enlrrnn buctrllnl, lord pcr unlt u{Cth
r-lth a saftty facter sl S.

U Contml tnd chect< etrlnst loeil huc},.llnE sttccr.

e) IrlDrrtrt, toad tn tUs/ft (vtdth).

b) Hetrlc, tocd tn Kg./o (rtdth),

Tt.eon' hele5t ol col

a

9NnOA d l.l ee :4I €6-68-bz

e

h?ory helght of colut r ft
8 12 ln t6 18 20 2t,

7" 1071 7 t.3 68{ 98s 90, lr3E 3t5

3"

0rr

l750

zalz

1{' 02 126 0 1091 965 Bs3 612

20I| 5

339tl

1E{7 16 61 1a el 139? loeo

6" 1669 311.3

1 495

2 897 2660 2h37 20r,2

e" 52.17 07E0 L2()1 39 2l 1' \\ 1l ll

10" 6721 6134 5E76 5556 523t a91l t'301

olunfl ,r,,

5cm

2,5 3.s lt 5 5.S 6 7.5

lt3( 12t 0 1056 E30 i3s 653 .(9

7, 5cm 2 ,30 2110 I e09 1 553

2 369

l00l 12 56 9,. \

1 0eo 3557 3065 2 821 2l 65 19 61 ls22

15co 3621 5054 l75z 1.115 38 72 3601 2 PQA

20co ?7t3 709t 67 34 605 7 Sztr 5379 lrlt60

? 5co 981 0 915 7 0 7et Boz T 7 632 1216 61 52

I Se I eg 90t Db=O Ial'd
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