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A. PRODUCT DESCRIPTION

Isowall Pansls are structural sandwich lamiqatcs utilising 8 core
of self extinguishing grade polystyrene foam. Facings, as standard,

—

are steel but other materiale, such es aluminium, are available.

7
In bonding, the skins act in tension and compression and the foam

corc 833ists in distributing the sheet forces making the panel act
as a3 composite whole.

The skins are stressed under heat and pressure and permanently
bonded to the insulating core of expsnded polystyrenc foam with

a polyurethane adhesive. The panels are manufactured and trimmed
to a size by an sutomatic, continuous presa to mechine tolerances.
Panels are formed, as standard, 1.20m. wide and any transportable
length. Other widths can be cut as required.
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D, Properties of Panel Components:

Steel

Propéerty Imperial Metrlc

Weight 1,01 1bs./sq.ft. 4.93 Kg./sq.m.
Thickness 0:0247 ins: 0:063 cm,

Elastic Moduluse
" Buckling Stress
Tension Stresn
Coeficient of

Thermal Expansion

Polvystyz-ene Foan

3:167 1bs:/sq.4ins.
8000 1bs,./sq.ins.
24000 1bs./sg.ins.

64x10-71n./in;ff

241x10% Kg./sgq.cm,
633 Xg./8q.co,
1687 Kg./sq.cm.

11,5x10"%cm./co./C°

Property Ioperial Metric
Density 1,25 lbs,/eu.ft. 20,02 Kg./cu.m,
Thickress 2 to 10 ins: 5 to 25 cm,

Elastic Medulus
Shear Modulus
Shear Stress

X Factor
Stabvle Tezpera-
ture Range

U Factor

200 lbs./sqilns,
300 1bs./sq.ins.
20 1bs.i/sq.ins.

12,06 Xg./8q.c2,
21u09 Kg-/&q;tﬁl
1.41 Xg./8q.cn.

0.23 BTU/sq.ft.h.4inF2.85 KCal/m? h.en’C

180°'F/-180'F

e2'c/-118'c

Imperial BTU/ftz.h.OP

L 3 4" 6" 8" 10"
. 0.115 0.077 ©0.0%8 0.038 0.029 0.023
Metric Kcal/m?.h.%C
Scm 7.5cm 10cm 15cm 20cm 25¢cm
0.57 D.138 0.285 0.19 0.143 0.114
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Chart No.4
a) Imperjal,values of length in Fett

"19; | Thiekness| 2" | 3" | 4| e ] .0
Deflection(17.37)((23:11)] 28,38 | 37:55 | .45:70 | 53.76
5 | Core shear 38.4 | 57.6 |76.8 [195.2 |453.6 [192.0
Nrinkling | 19.11 | 23,44 [27.00)|(33.40)] (38.23)[ (42.74)
Defleotiorf12,56) 16.92 | 20.94 | 28,0 | 343 | 40.5
10 | Core shearf 19,2 |28.8 | 38,4 -|57.6 | 76.8 | 96.0
Wrinkling [ 13.52 (;6¢55)(19.11)(23a41) (27,03)|(30,22)
Deflection] (8.53) 14,74 | 14,71 | 20,01 | 24.78 | 29.45

20 | Core shear| 9.6 14,4 | 19.2 | 28.8 38,4 48,0

wWrinkling 9.5é'(11.71)(13.52}(16.55} (10,11)|(21.37)
Deflection 6,52 (9.42) 11,55 15,96 | 19.95 | 23.%5
30 | Core sheax|(6.4)| 9.6 | 12,8 | 19.2 25.6 32,0

| wrinkling 7.55 9,56 [(11.,04)[(13.52)] (15.61)}(17.¢5)
Deflection| 5.26| 7:46] (9.54) 13,34 | 16,82 | 20,21,

S

40 | Core shear|(4.8) | (7.2) 9,6 | 14,4 i9,2 24,0

Wrinkling | 6,76 B.28| 9,56 [(11:71)] (13.,52)[(15.11)
Deflection| 4.40| 6.30] 8.41 | 11,46 [ 14,56 | 17,58
50 | Core shear| (3.84) (5.8) | (7.7) ] 11,5 15.4 19.2
wraéiling "6.04 ] 7.40| B.55((10.47){(12.09)|(13,52)
Dcflection| 3.77| 5.44| 7.05) 10,05 | 12,84 15,56
€0 Core shear (5.5} (4.8)] (6,.4) 9.6 i2.8 | 16.0

Wrinkling | 5.52| 6,76 17.80] (9.56){(41.04)|(12,34)

—

The centrol values of épen are those typed in ( )

» L}
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Q. Papel Velghis:

Panel weighta'can be obtained by adding facing and
core welghts together|

For this purpose & steel {finlsh (stendard) has been.
taken, '

Imperial

Core Thicimess Core Welght Finish Welght Total Weight

ins, Y be./sq.ft.,  1be./sq.ft,  1bs./sq.ft.

2 0,208 2,02 . 2228 |

3 0.312 2.02 2,332

4 0.417 2.02 2437

6 0.625 2,02 2,645

8 0.B33 2,02 21853

10 1,042 2,02 3,062
Metric

Core Thickness Core Velght Finish Weight Total Welghu

em. Kg./6q:m, Kg./eq:m. Kg./sq.m.
5 1,001 9.86 10,851
745 1.502 9.86 14.362
10 2,002 9,86 11.862
15 3,003 5,86 : 12,863
20 4,004 9,86 13,864
25 5,005 9,86 14,865
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D, Modes of Fallure and Formulae:

~ Legend
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uniform welght 1bs,/ft: or Kg./ma
length {t. or m,

: podiilus of elasticity of 'steel 1bs./sqidn. or Xg./sq.co.

shear modulus of core lbg./sq;in. or Rg./sq.cm,
width of loeding ins; or cm.
ekin thicimess ing, or em;
core thicrmess ins. or cm.
core shear stress 1bs./so.in, or Kg./sq.em.
buckling stress steel 1bs./ sq.in. or Kgi/sg.cm.
0,76 -
rodulus of elasticity of core 1bs./sqiin, orKg./sa.co.
thermal deflection ins;, or cm,
d{fference in therozl expansion of the faces
cceffictent of thermal expansion of face
ini/ind/ P 2r co/eri/ €
difference in tecmperature of Jaces F or C
distance be;weén neutral axis of both feces in. or cm,

When ueirg the equatiore check thorcughly for
compatidility of units used,

L B '
.
¢
1 Y
d .
r——»:'- S — % L Jt
- ———— -
4 r 4
r
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A L,
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5
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1) Deflection : B
JlllJllllJllllJ.

5

— —

Control dy A\ = 3%‘-5
g=5+ﬁ=goL‘+ oL

\ e 5 e EIE )
based on ’ )

(a) Centrel bending deflection A, = %%L

where D= E I

1= btd2
drec+t
(b) Centrel shear deflecticn 01= %_%_;

where A= ;gi

c

2) Core Shear

P P T O O N

—

Centrol by a safety fsctor ef 5

SB = oL
2bc

>) Face hrinkling

| S T

wa,/l
—

Control by a safety Iactcr of 2

am:* A 1S541£9 90€ bb=0I ONNOA d W 9Z:idil
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3
Sg =B fEIxBQxG

and Sy = 012
Betd

4) Face Tension

ihe allowvable stress in tension of ateel iB alwaye
grcater than the buekling ttrezacs therafore thie

wode of fullure will nol vonliol,

5) Thermal Bowlng
+-‘.—‘—Pl

o —

Control by _L_
40

r

Control against local buckliing stress
P = P
e

ISLIES 9@E bE=Adl

~Termp, _-hh““‘-—-:[
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E, Sample Calculations:

1) Deflection Irveriaml

t. = XY, xIt, .
Ot =3 ?t‘ r}f.nﬂix;n&l +)ﬂ ;]tlr—rx}-v' a2

A-L _ solixia4 —_at?
-535‘ 38413x107xbt(§+t)2 Bo(c+t) x)OO
c

 Tave a 6in. panil, 12in; wide and 201ba./ft,
assume that the span i® 20 ft,
20 _ 5x20270 x144 : 20x20°

A === = - ——
L 3e4x3x1o7x12xo.o§§7x(s.0247)2 Exlg;3002rs.024755

A « 0,0833333 = 0,0371801 + 0,0459174

2) Deflection Meirie

An. ,}L“?xr ijO ) Kl x
JE/pr AP XCNROTX S * srfem x,p;1 Z(;m
Take a 15cm, panel; 100cm; wide and 100Kg/m
assume that the span is 6m
Ae 5 '*x1C'vx6&x104 g 100x6°
240 384'e11x10 x100x2., 0531(15 0621 8!100x(15.063}2x2
T &9

A= 0,025 = 0.0113704 + o0,014106

5) Cgré Shear Inperjial

Sslbfinz _av/es x 4.
= “{nxin

Take a 6in, pznel; 12in., wide and 201b/ft.
assume that the panel length i3 controlle=d by & safely
factor of 5 therefore S, = 20/5 = 4

4 = 20xL
2x

L = 28,8ft,

L]
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4) Core Shear lletric

S = k¥ x al Kg/cm2

em x cm :
Teke a 15cm, pancl, 100em, wide and 100 Xg/m.

Assume that the panel length is controlled by a safety
factor of 5 therefore S = 1.41/5

1,41 _ 100x L
Y

=Tx100%

L = IO.AG m,

5) Face Vrinkling Imperial

s, = Y1v/in? x 15/tn? x 18/1n? = 1b/in

Sg = 0.76 1/3;4:107:(2001&100
= 9000

10/24 x ££F x _(12) _ 1v/inf
“irxinxin ’

Take a 6in panel and 2C1b/ft,
Aseure that we control by a safety factor of 2
therefore Sg = 4500
4500 = 20xL2x12
BXEx0.,024Tx1¢ ;
L = 'f90032x6x0.0247 = 16,33 ¢,

B =

6§) race wWrirkiinz Hetrie

Sy == £33 Kg/cmz
Sy = KR/m x o’ x(100) = Kg/co®

cmvcmXem

Take 8 15 cm. panel and 100 Xg/m

Assume that we control by a safety factor of 2
therefore Sy = 633/2

633 100x L2x100
2 T Bxi5x0,065x100

L = 4r6.33x4x15xo.063 = 4,89 m,

)
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1%

1) Thermnl Bowing Imverial

For thin'skins d == ¢
- o £ s Bl
y ;qéiLigﬁ X P x £ (144) _ 4o

1x12 _ . _ dAtLex1
240 T Y =& :

Take a 6in. panel and t at 110F

Lx12 _ Géxioh?x11Q3L2x1ﬁ4
240 B Bx&
L = 1 = 23.67 ft,

8x107 'x110x2x240
8) Thernel Bowing Metrio

Yy = cﬁ/cnicf‘x,clx mzx(10&)

) cm

2. qind
1.x100 A4t x10"

A
Teke a 15cm, panel and t at 60OC
1x100 _ 11,5x10“5x63x12x104
2 EX15 -
1 =

53(71.?;5{_15-2—“ = 7425 m,

9) Axizl Ceorreeeive load SBuckling Imperial

—

15/4°  xirkinzin e 1b/in
" 2

1b/in
p® IR o gy,

Ttx(144)

1b
1%

Mixin®xy
$ax{n®
Take a8 20ft, high eolumn end 6in, thiek
5 15107x12x050247z(6.024?)2

g
n

d
]

- lbl

D, = 16,14x107 1b/in?
2 1
P. = x16.14x10 _ g
£ " ¥0x20x113 LR
AG =

2
12x(6.
22(£.0247)7x300 4945

Po= 27671 = 12187 1b,

i

1S41E£9 9BE vb=4l ONNOA d H
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Use a safety fantor bf §
Therefore P = 2437 1b/ft,

10) Axial Compressive “oad Buckling Metric

D, = Kis/em® xemyermkene = Kg/cmz
2
Fp = K M., = g
m°x(107)
P = Kg X
i - - ™~ &
£
fdxerPRi”
Lo xem
Take 2 6m, higr column of penel 12cm thick
: 4 .

8. 2 '
Fpo= 15.08%107x _ . 44400 xg
6x6x10
AG - lgggilgLossgz x21,09 = 31901
1

P « 41400 < 16018 Kg,
14 41270
31507
Use a safety fictor of 5
Therefore P = 3603.6 Yg/m,

F. Results, Charts an% Graphs

The caleculations sampled above were completed fer a
full range of values and the resuvlts obtairsd ore
first charted and then grarhe! below.

Charts 1,2 &3 chow the individual values obtained

fer,deflection,core shear andface wrinkling respectfully,

Chart 4 shows these compared with one arother to show
more clearly the actu2l control factor:

Charts 5 & 6 show the velues obtained for thermal
bouing.and column buckling.

The graphs allnw cever va'yee tn he predicted,

I1SL1E9 S0E bb=Al ONNOA & H B2:41
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Chart }o,1

Theoxretical length determined by deflection of

'

b
| 240
a) Imperiol,values of length in Feet.
Theory load in lbs.frtz;

o 5 10 . 20 30 40 50 €0

2" 17.37 | 12456 B.53 6.52 5.26 4,40 3: 10

3 23,11 16,92 | 11.74 9,12 7.46 6,30 5.44

4" 128,38 120,24 | 44,71 [14.55] 9.54 | 8,11 7.05

6" |37.55,/28.0 | 20.01 |15.96 | 13.34 [ 11:46 | 10,05

8 |45.70 |34.3 | 24,78 [19.95 | 16,82 | 14.56 | 12. 64

10" | 53.76 |40.5 | 29,46 {23.85 | 20.29 [17.58 | 15.%6
b) Metrie,values of length {n Metres,

Theory load in Kz.fmza

e 25 50 {100 150 200 250 300
Scm 5.19 | 3,74 | 2.53 ] 1.93| 1.55 | 1:29 | 1.1
7.5%cr| 6.91% 5.05 | 3.49 | 2.70| 2.29 1,86 | 1.61
10cm | B.46 | 6.24 | 4i37| 3.42| 2.82 | 2.33 | 2.07
15¢m 11.28 B.57 5.97 4,74 5.85 3,40 2.97
C0cm 13,77 110.39 | ' 7.:43 5.96 5.01 4.33 .81 ]
R5¢1m 16,90 l12.q1 8,79 | 7.10 6.01 5,27 4.61

1SL1E9 9@E bb=al ONNOA ¥ M BZ!Ll EG-EA-%Z
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Chare FD.‘

Thearetical column buckling load per unlt vidth
vith a safety factor of 5.

NB Control and check agalnet locil buckling strece.

a) Ioperial, load {n 1bs/ft (wAdth).

Theory helght of column ft.

1SL1€3 9BE bb=4l

e 8 12 14 18 18 20 24

» 1o 793 €8s 588 807 439 395
3t 1754 1402 1240 1094 965 853 672
_;:_- za;7 2046 1847 1661 1691 1337 1080

6" 36€9 ;Bga 3143 2897 2660 2437 2042

g 5224 4780 'Qag;___ 6207 3921 3645 1133
10" 6727 6184 5876 ;556 5234 U9 :;;;~
b) Metric, lo;d in Kg./m (v14th),

Treory helght of column m,

‘c' 2.5 3.5 4 5 5.$ 6 7.8

Sem | 1534 1210 1066 830 738 653 13
;T5cm 2530 2110 1909 1553 1601 1266 9.4
10co | 3557 3065 2821 2369 2166 1961 1522
15cm 5657 “| 505¢ 1752 6138 3872 3601 2B%%
20en | 7713 7054 6754 6057 5713 5379 hh 60
Sen | 9810 9157 8751 8021 7632 7248 5152

ONNOA 8 H EELT
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PERFORMANCFE DATA DS 6199: Fait 1. 1984 staiey thut the following loads are
Design loading fur puncls® appropnale 10 the support of walk-on ceilings and similar structures

The 1e wmiendeyd pans ac based on il fulluw THENA with access.
A K ully !
e w ng with l PRI 0.25k.Nr’m’uml’0unl)« Jisuibuied uver the wholg area or the area
| lace wrinkl g wilna safely factor nf 2

: ong f 0.9kN &n plared as to produce

2. defliection of 1210 of spon or supported and a concentrated load o P produc
i maximum etresses on the affected membsrs,

3 vore shear with a safety factor of §

All uniform laads are rnomited 1) the next lowest value.

Table 3
Maximum unitorm loads (hg/in’) fue apans (Including weignht of paned)”

oanal mia WpAA M
Core waight Wickneos
mgterial bg{m* mm 2

HO 1005 S0 173

POLYSTYRENE 1088 78 20
11.05 100
11.55

5
2
54 17 13
83

29

22
433 44 a2
520 z 81 45
807 _ o se
108 87 64
120 92 72
133 102 80
D) . 11 )
PO YRTYRFNF 23 18 12
% 27 20
48 34 27
54 41 33
63
72

48
55

N
it 2 ) *!&f'{ 5
105 G785 4 A mi 7
el Y. 78 :
160 {18 . 89
Tabke 4
Prapartios of expanded and extruded polystyrene
&Lpanoed
polyglvrans Slyrnlnam
peoparty/unil KO 80D Le
Nominal
Eun;lly (keprn?) Zu 15 a0
Compressive modulua (N/mm?) 45 2.1 12
Compressiva strength 110 70 100
al 10% (kW/m ) -
Shear sirengin (N/mm”) 017 012 025
Shear modulue (N/mm?) 377 248 43
Waler vapour ) : ' . :
reskstivity (MA</om) 200 146 5POBA2 520932 49 - - s
Thermal . .

concucuyity (W/mK) ) 0034 0m? no2? 0.024
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