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Apart frowm the oatwr wii stuicry, vhe lows of the
et-bility oi She siraciuce a'oo hirovs lus sprescing .
Extremely thin ol ~uctural el contes, evade grualer cawpressive
end shcaring lood loenily er Luey bend outvards chtlrcly.
Obviously, . uif ‘cners, local thickening or the uvse cf sands 3
wich structures can cxtend or increase the limits of stam
bility. .
waever,'a ssrocding structure has another limit,
apart {frow the problem of stahilitys; without stiffening, 1t
is oniy guitable for the untake of cdigstribtuted load. I4
cracks locally oc a vesull of concensoaoied forces ou 1t br-coks
locally on tunc cficet o1 ¢ tonsile loads
Tith the spread cf the ctruciure ond ccouldengurase
thinning, our support <carcn‘y rcuenbles the gsuppord modcl
used in theorebical siress cnalysige The crogsc-ceciional di-
mensions ol the supponrt arc almost idoniical irn magnitude o
the longitudinal dimeasions. The notesial has Yo be testod
carefully; cocrd from stressce, btle no altude of Geformationag
have to be investigateds In fact, It certain cascs the analyels
of the delormntion supplice ﬁo:e irforotion about the sup-
port thon Ul pated tensile value "mica Trequently only
apnroccites tho real tonsione
Tl ghcory of de Saini-=Vonond ié n‘t velid, or
only %o a viry linited extent Tor 1iihd étructurss; accord-
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PArt of 1170t siructures. .. waich invelve the nirecustion of feress
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oven for prisuatic mepporia esd for gvpporis witiout trirmings./ e,
kindercd TWisiinge orp ohgiruoted hﬁndingf.

The openiuca an . trorad o~ on ‘he structure completcly ohanre i
pioture of forec distritutiens in their vicinity, and conesadcorable teaston
peaks erisc.

ey

Iu many cases, the *.cary of supervosition is n i valid within the
linits of elasticity, e piciure of the tensinn collum can ue completoely
ré=arrangcd vith the ‘nevoiss of the load of the sirucuure. As on mrmple,
we mention the clasric LOSNOT supnors /Wiﬁ.l/. it is kaowa thail on icoa
8 clean shearins spnecss, dn the plate of the Yacner susport, 1n ite
horizontal belia icasien o1 surecs oceur, and the vertical stirfencry are
free of load. VWith an increasc of the loau, the load of scme ¢¥ wre
structural elements doos not chan-e proportionally. but the ioac heconcs
oompleiely re-arren ed. The plate receives a tension load. Tue belt reds
bend apari from ti: Lension or siress, and vhe vertical stilfeouers initially
free of load becorc Qressed, and may buckle.,

The caiculaeticn cheracooristic listed, th» large number of siiifeners
in the structure ' ihe openings equally commlicate the siress colculation~.

Light siructurss are gencially unceriain s orts: their dwer
Btresses can only be determined with complex cqrniions of many wninowns.
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cysgon. a go-called hing.d eorncciicon su,cort lotitics /Pice Jof
vhicn consistc of ceparale longitudinol ane eross cuppoirtsce
These suppori ciocments more or lcss well follow he thocrcetic-
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adequase wivh 4ic exception of be cuturod pussages according
to the Javwier ecuation, le.c. if some ol (ke support slements
are gride, ticn klie measurcd rod forces gsetislactorily agree

with thoe calculeted volues.
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liostly, however, tie total of the bendln; siress meag-
urcd on the lonpisuciral supportc and side walls in S=lo0 %
less than the total bending ceumpression meassurcd on Yhe sanme

crocs—-section, This quantitytive doviation - always ia the

a4

same dircction - shows that whilst the nodel gives an accur=
M

ate nognitadinel picture of the play of rorce, it neglects

gowe eifect - suprort clecwant. Thigs
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eglect eons not having
tolzen into consideration the vincow area ond tlie roof shiructure
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the centre line oi Lhe btwo walls are nes in a plane, buf the
centee lino oi the side walls is congiderahly higner, by

approxe 4oo=500 .1, $han the centrz lincs of the longitudinal

.

and cross supports. As a result of tho comnnlete deformation

of the suppert yrid, a furticr zecondory load occurs on the

va
support strucsux which the primary calculation /neglecting

the load chwije as a result of the deformation/ cannot Gake

into considera.ion. OF the %wo omissicns, the influence of

the window e rvof structure is morc inpurtante. The primary

calculuvion can take into conciderauvicr /Tig. 4/'the import;
ance ol thoy wincow znd roof struacturc, Labt taoc nunber of

the staticeily ron-ueterwined awouns:s cousicderably increcase,
and the eguntion gystem for thedr dowcreinciion become cone

clderably neoo comnlicoicd. ond to oolve is ia ex¥irn )y Qif-
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walls seen (o te wope rigid 1o dcfuc.a Lpon She soowchiicol
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Toct of the
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incrcace of rigidity.
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In the cose of latbtice structurce Auhich is rosé

] [3

frequent in ihe cide wolls of buses/, e ~00f structurc
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sults in en azporor. lo-ly J3 increase ol rigidity /Tige 5/
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Thus, the cupport lattice colevlations c.culd be coarpied oud
in the cquation with a 10-1% % inercuse Tfor the side vied Lo
irstead of the ratca -igiditv. Ag a reculy of the calculubion,
obviously the side wall of tue bus receives a creuber partlial
lozd thon dzduced from %he original Ticicity. With the loand
ob%ained in this way, irrcspoative ol tin supoort latvice,

the iwportence of She vwindow n2rea ond ius roo® stracture

should be investlizaicd., The saparaie weossisgation ol the

window zres ¢
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waye, depending

on whether wo cunsider the woper end ol vue winlow column
guitsbly cornressed and rizid on tie roof according to reolivy
or whether vo vigualize 1% oz a hitrac ronncction. The btwo
types of moucis exclusively influerce She losd of 4he wind.

columns, thne zatire frams support in irscrzivive to this
model voriclion. The two, tesbs, irucucncens from ~aci othoi,
lead to si. .ic sna rescily solved nasg lon sratemss true, i

]

eczuge of Ync incependent soluvlcens tho compstibility con-

o
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Ho
cr
O
3
w
o
o
"3
o]
cr

noserialize with dus ~tooun, Hovevar, tlu




theorchicnl iy oloourcsuas soluuion olue nolechs e ccconacry
*\hr, waena, ~nl the uncabislactory et rinliuation ol
comnatibility is sacondary in pracsice, s identical wivha &
calculetion nr—ors wiich teke intc censideration the contiib.
ution Lo woeluruasions

Wa have not mentloned the contributory effects of
the doors located on ore side of tae bus which thoroushly
dighort the nitherto .catisioctory Hicture oi the model.
LU\LLL,, however, the particivation of (he doups con be
followed well muthemabticolly, and, cimilar to thoe window
‘arca, with scparate calculationg, bat due theorztical rigour,
- their influence on the force pluy of the siructure can be
determined.

The door openlnv locatcd cn ons side upsets the
synmetrical relation./Fig. 6/ of $ho structurc. The siructure
renains sy:etrical along mosy of itc lemgi:, with the eXe
‘ception of the door. The colceculaiions of these sligiatly
asyametrical /onasicymmetrical/ supports can be traced back
Yo $he investisrvion of 2 symometrical and @& separaie inter=

¥

ference sunnort.

The hinzed connection, simple support lottice model
designed for bending, evades the twisting load boceuse of |
the hinged connection, i.c. the mcdel is anstable.

The rcal bus pedy, however, is hble to toke up
the twisiirg locde In fact, accordir:; tov wasuwrcmenss /fige 7
its twistmn; igidit’ can reach a concicdarably high value,
JiG = 4—8.‘u L el |

W3 have ascertaired frceq Yee meacurerments tihat
the epplin~ticnsg of lincer meciasni~zy cro nob velid for the
'twisting loaw” ol buzes, l.c. Uhe Cilorwmasions aricing are

1
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not proporticnal i
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16 ia dogivrle te consioor tio PO ta w thinesalled tubal
RS ARV LTI A S S by

Internal fureo. %hav can ' coleul uia tion Liearetion] o e
ationz. Jduuever, to tuli-oellod ac ol g Structupe oan oaly

be token as 4 POUSh dp onely, Tor uavecal roosaonat

] 1o The (idsting Yo0o? douvs not of o~ e o o
the Suobulop soructure, but at cvopal ing roe.
crogss—vectlior ¢, dependirg »n tio ALT S ent oo
su.spe*f~ cn oL the cheals In cnoe of JSoaaral o
» section data, an lwpeded trist reault: imets.
of a clean Lrict, and £0 in the ~ross~sec bos
cernirs of the bus which ¢im be eonsiuopred Oy
%
« Or less as o ﬁ*alellugraa. ridicional neraal
R ' ‘ forces -wrise,

. ; - ¢ The tubuler stiructure ig linking, 4n tue winuows

| and doorc, cousaquently, In S.ore pavasge
Ingicad of the cheoring proce:icas whick 089 Le
calculased theoreiically, it io Dot 'aaary % Lo

up the twistin: lowds opi in &ing from the in.

forces throupn tho ben.ir; of $te win

sias M.
/the door frac:se This int raal iopree latpityl
o | ls rostly stutically inlcteratnate,
2+ The crogs wal ia, inelviin: the ond walla, of o
. bus suffcr deloraation te a conideravle evgesn:
ﬂ' ' ' as a result of the twiuting lo.4, hence the
‘ shape holdin, /crossei ation Loladng/ of the
seructure is insotisfacy,  wy, During complete
deformaiion mernsaremer.L e, in ncolelen v the

Slﬂwlng of 5o o thLe STolienu CRhor e, Wi g6l
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Ali the-a “aviabions ek . Ju-Lifilcation of tio
& 5 w oo ol g WE ok ari ki
thisy e likorsture, clmost (thead wxcoption, advocates
the wee oFf Los Aredt s uatiol,

The tubular struture #0dal, apart freo Lis own
internml ervore axl rroblena, Joes net coapletelvy conform
to real bde st talor becaine tha IGﬂgiéuainal anu Crogoe
~%a4D Q%8s -ni cesslble lue . e racks are coanloetely neglected,
“hereas thelr cwn twisuding ~igiidey L vory consicerntle.

/5,0 o 1=3ide? Kgt/es/,

Conciieration of the twisting ri-idity of the bottonm
frame and Eﬁ&iiagwa;s rocks Bite tie rtatlc calculations vory
diffieulty Therofore, the culzulmtion cuould be carriud out
\n %wo ety a0, el flar %o et of Lhe lniow arca. IS can
te agmumnsd ln Lue caleoulatior that tho tubular -ocel ol she

body -ne. th. bestom structurve dictributec the couplcte tvist
les. Ln sropertion S0 thekr tiisting rirdliltics. This sunpo-
sitlon wsually does 0oy satis’y tiw condivions ol comrati-
bilis; for the ole ol the siructurc, dau the colculoted play
of foree evn orus adsguntely wivh “he Jecuoreomentc. |

‘ for t.a enalyels oi the ccil-lund of the bottom

stpructule, 'ic sunport lattice sur o.cd to be hinged ab bend=
inz loads ' - t¢ be replreed by & ', idly co.nwecicd support
lattice, '

The conpreesive rigid co: rection reflocts the play

E 3
deg,

- fogpoe mo. 5 mecourauoly in tendin:, too, but the difference
ts smell betvearn the two mowols on Uuniing, vhereas the dil-

ferspee is Tundareniel om tuilsiing, il.o. 16 transforms to

| d

BAlLLy v a D0BEl struciirte Lk sucuic enlenlovion mn
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ol intorus! Teoc2s wnu e pzgnivues o fnmedsd twict 1ng e
Lacontard feovr tuc fCWull” conditior,, cuwo ¢ easily deltecrwinaa,
- A e et A el T ot , Y
4% chould be xhrulorcd that coveral devalls of the

force opre urclavificd

play o:

twistine load,

in the inve svion of %he

g0t
Seded
[OR UV IFEN

5

Tne neglect of -this tople hus, oi course, other
objective reacors, cpert fron its complexity. The twisting lowo
JAr the operation ol th: bus iz less icportont than the bonde
ing lczd. It Is only ionoertount Tor buges vhich rupn c¢n bad
rcads; Tne sccondury imnortiace of in= toicving.locd is
shown by the foet that the Swisting load vl belongs to
the Z-poin{ suuport cnly ceours eon ergracrdinnrily bad roads,

. throuzh

n* r
Ll

e
v iC

taking into consicerosion tne
of ¢he bus. A max. 25-%0 & cf

oceur on tine roods under considern

The det: erninaiicn orf
the inaccuraic matching of tho
can lead to v.ry injorecting s

o,
~

HTTI

or for a consrious assukption,

oo~

sunport-rridg

auliencous diajoncl Yift of Lhe two axles

SPrings oana She body rigidily
the maxve twizting load can

o 8
uv.a.0oNn

tae inner forces derived from
chussis ond the carriage tody
tabic ncdels,

a known magnitude of me nuaracturing inaccuracy

the uce of a hinged—connecticn

todel /Fige 9/ is expedieni for tending. By
xnoviny the sscurate dimension deviations of certain conne -
tion poinis, separata compebibility e¢vation eystems can be
written up for ovofy one. Thus, the int:irnzl forces can be
determined wiili the super *poz i. n0f & large but finise
number of ¢ ::%ion sysiena. Sote of “ha cquation ~ykrens
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Mhis direct form ol the tasi needs ne further
~ralyvsige A voor nore cifficus ausstion, so f7r uncolvable
in proctice wita the cxisting vodels 1~ sbe tasg of indirced
varistion. Lel us comrose bthils andiveoct %Hasks

Whet manuf:cturing accurecy ond what tolerance fioilw

65
ct
(@]

ha ve precceribed for the decigning of chassis and carriase

bodies so that no ;reatcr intornal lorce agiseg‘in the bowy
on incorpornticn tian that rogulated by V3.

The difficulsy is thuat we arce looking for a uaivercal
prescripviion for nanulocturing ccowracy wihich determines an
{dentical tolerance ficld for every Lixing point hocause the
techdolo -ical »ropiriics do not permit o differcace beiwncen
certain points; morcover, the resulis spould be valid no
6nly for one type of bus, but.in soneral Tor all buases witn
large chassic. As a final difficuliy we nention that the
~components during manufacture are ot produced Zox tue ceonurs
lovier or uvoper linite of the tolercnce Ticld, bub thiey mwy
take up ary velue wisanip the limitsz oI tho bolorance ronge,
end so the ensirs indircet (ass con only be approached with
the methods of vrobapility calculasions.

Thece vievipoints necegsitanes the developnent of
simpler and !.ore regular todels than Ghnce used nitherto.

The model con o simplified in two stagceu, First, we consiacy
the support lcttice used so far as roguluar, lees G assulie
.that the longzitudinal suprorts qnd r»ijidity of the clde wellu
are conctoni along thelr lenstie, s ~2osume a balanced crogz-
cuprort dirtioibubtion, ond consider oo rizicily ol the

cross gupnortiz to be coual., This sor: ~f gimplification of

she mocel rolae the use of matherasi-~

Nt




ecuctions, oo ible Lo waterning the intoragl Torcca. Do
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metric, foiriiorder, Leumojcncons lingry 2quabion;  mere
acourogely, o cimnlierieng gopstion fvete s clinea naonlbg

can be coupounuud by colving the separabc equationge

Tor e eahub

-
}J.
L
>
ot
1§
~
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£
aned
o
o
2
C

she »1o1dily rolasien
of tls crons~capnorts cud lon_ itudinal support clerents, this
differeniic) ocuntion cen be roduced 40 o secona order Oice
A regords She pure Cifferergicl cauabions, they
formedly cyroe wita the flewible suppors in the Towrhheorden
casge, or wish tue fized zupnort continuous ecuation of tne
gecond orcer. Moburally, the rigidity of this artificinl LUD—
port ogrees wisn & o reelpirocal sum of the rigicity of the

‘lon:itudinal supports /Ric lo./.

I we conzider theb the solution of the differential

equation for wore thaon § cubports, ccardely differs in

nractice
'from thet for an infinits numcer of sap,orte - a considorable
siuplific:tion « %he abstraction of the model is sven LOe
consgicuous. lewover, this abstraction i necegsary, if we

wish to coungider the static distribution of cersain manuface

-turing tolerances.

&, Problews of st-uic calculabions

Tn venicular structures, we usually determine tho

pPley of force by rorce methods as tn

re

» uncertainty degree of
the gtructurar 15 sueller than the 1ist of the multiple
Junction. Hovwever, in ibe force metihod, the setting up anw
solution of the compebibility equasiion system involves a
lgreat deal ¢! Uipme, end tnis reably depends on the exsericac:
perce.. who nwes the caleulchion coupared witi the
mobile oystac,

calculatior, the reduction of tige
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corronov oceosvlen oy

necded “or the chleculasior nrograti.

poasibly o nocificwion o. tlw caleulovion whlch niles the
use of en existing nrograwme pousibl.

MThare three nroblars /setsire us b acuntion systion,
its golution =nd tae use cf an exi: tang prosrasne/ ale
equally nccescary vhe i.ventination ol the Tunuomental
oguestion ol the force metuod znd ihe -olectlorn oi tha body
support.

The body suppornt iu ucualiy taken ig practico hy
a suiltable nurber of assuned crosscusy of tne origingl supe
port, so that the new sﬁpport obicined shoulu be ototlically

defincd. Compared with this cusson, in our opinion, it is

a necescary and sulficicni covdition fer tne forece netiod

that, for tiie formation ol tnc corrccet bouy gunport with the

. ) ; D O U S ] : . i
assumed cross cula ot o odvern evborned load wid durine tiae

cbiviby ol the surnerficinl conncesion forcew, Hrne HOEY cUn=

fob)

port sioulc nod be lehilees The definition neniits the lobile

statically defined ond statically undelined voe ol ile H'&y

supporyv, only 1% may not btehave lebilely of the riven lo-d, |

A detailed discucolion ol thae vncuiltaobilivy of the
bocdy suprort wulch Lg labile at o iven extornal or suncri—
fluous conection force is unnecessory, since as ¢ result cof
the load o cupport of this kind deilorrs 0 en extent winlc
rcsults eitlicr in tihe collapse of th» structure or in fundae
nentally a diff@rent snape from the criginal jeometrical
desig

We prove the correctnass ¢i a lablle bocy support
which remain: stcble at a glven extorsal lond and superflaous
cornection fowvcos, wivlh the cxompl. /Fige 11/ ol zn

arbitrarily ccleciod labile body supronte In the firsté two

- i f 3 ! Jar movanymmgnd T ey e vaa - .
excaplec, thae lobile body zupsert of 7 ooy revverent o cpoed ol




axT 19 Caens io.
“Me deliboepately cuosen litdle twdy cuppert cup
BLupliiy Lot Cur WO cadetl VAR LD e ki 4@
eowar olindtion wo Yowo wwanlr ol ly detuialined
tho conclvions for tae cocrced choles o0 bt Lody cupperby
but t.e cclection ol o faveuwnhle Lody gunsord for ¢ loiloe
tien $ccinijuers necds furth.r irctruction:s. Tuun,y ¢. o it 1ig
important thol L pliy oL Towrce or %ie body wao ary widng o
tho extorngl lo:d should "poosenble”™ the ren) 1.y oi forere
co the cowpatibility cauns *on,a* teln Tor suchi 4 bouy sunpors
is, gererclly, lecs senvitive $o the nunorisal accurecy
the 'calculotion. In vebiicular structuros thic "sicilacity®
cen be urcorgtood umore accursielye The body su,pors of the
vehlcular structure posseznes the "fundanenial | ropariics®
of the sivucturc. She fundamsnial proversies of vchicloa,
according to cur iovestig-tions ures
l. Bingle or geveral axled structural symiatry
The periodic /rhythmic/ repefitior o %o 3iruce
fure, and
TAG coumhinagi ion of the independent supporst

sycvuns of the structare.

The use o these three bosiz propertiesg liated

above, dcroncs the rseneralisation or the definition juc-

ted of the hody sunport as, cem. the <iructural synnotry oad
the structural rhyihm ofton resultz only in labvility, or 1%
éan be ensursd wiuk the use of a stacically undetorained
hody structiocece /Fice. 12/

)

an tove nace the work of the desipner conuiderably

ecoler witt %uno delfinition of the baiy cunpors and the

ol tue cemwandsa Tor "sinilarity™. Yor corniicqewt.
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Yo aro ‘lﬂikiﬁk for a seined @ w aden Yie soal
favourable ot La poit G e el T T T P e
then the ol incl, o6 medest daa uie

Let ur ragl. Sl a2 diwas S0unvetion Torter wika
mofl a statically getdues o 'dndby chruct e sulbably
gelected for a lody cupiobt. i tne follwal 4 (o She cake
oi brevity ve nuoll enclurlvoly cuaziaoer i rozuliant Loe
forumations cue to bencdng airegser, Hu% our dodctions apre

3 cvalid if the shewiry delforn: tions duw o foraen, norual
forcee, twisting comp.esclons, oLce cannot he peslictnie/

Obviously,

g. = {q /a8, % /ﬁ/' ' El 78/y oo i; /%a

§§ i we wurk with g tie aproved cocriimase o1 t.e supiePt
4 ‘ .
structure.

L@ﬁ ‘igi l.%é..,,..!f;.:.-.cg; '%ﬁ’ﬁ ga égf?&r 1&0‘3 itﬁﬁ
g in the hitlcrto visusiized -rosscut tue intcrnal force uesivad

from the actin, unit ecorraciion lod na » ag & fumstlion of
s

i

8¢ We nmurk tue uce cerived foom the viirral lo.4 of toe

g - identical bouav supnort ap soalas by 706/

Thy unknown connaction i nyg L

‘ ? = [xl' Xe, sese Ai, s e se Xg

are given wit. vectorse If Iin thy j courdinate point of the
gupport tho i il ity ls JB, the co. atibilisy equation ayuisea

can te wrivier o~ follovuns

ﬁds X . dn ,
(oo 57 % ofss, =— = ¢
/s/ /s/

A
4




® diefly
Bit-9 N/
) l be e Llavartible g3 g Vype QM"I‘ aadris
@4 100 w replace value 3 with ¥ 1! Obviously, we can wrive
18T 14-¢ ns
6 4n 1% ezpamied fore, with some re-arrehgessat |

Jan an® 2 fan = .3
/N /n/

. d»
for -:-‘- o) 3% = 0 e setenyy
/e/ /s/
 ERE KX n/

Bpreceion /2/ com letely agress in shape with expression
/Ay 4 o be understood as an o ust 108 syetea delonging
% anower body support, The use of the entire § of the sup-
Ppore stracture, as clearly showsn, ocan be, obviously, expreee
004 wi%h b2 use of either o juation /1/ or /2/3

./IJ - lofﬁf . l‘ ' . .‘:/I/ * “ ' /v

The aot Lut relationshipe sake tue trabsforeation
P008ible from a mlected body MPPOrt $0 a sore favouradle
ohe shich can bo constdered & linear trane foraasion of the
orfginal dody supporss The above linear transforastion hithepso
hat beor exclusively understood as the tranaforeation of She
Shkaowp §e

The advantage of the res anderstanding is that
Laetead of the complicated methesatical consideration of '

trefsforamtion sutriz we can select e § otress by way of g
sieple coep rlsom,
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It ¢oao ve chom Ghet 16 1s ponsible Lo proauce
an b-limes swobically indetermined bock Ivom a solected
body support, but :ccording to ihe deliniiions ol a body
support vith linsar trangfornation, provided we soleet the
£ transforumes.cn mairix from YL euuint wass of tne n x n
type quadrit.c invertobls matrices.

We have umenvioned carlier that the use of staticully
indeterninate body support is cxpedient in mé.m/ cascde The
correct use of the iudeterminatce body Lsupport cun be proved
washematicully. The proof reveals that the uge of the statice
ally indetcruinave body support can be considored a characte
erigtic instance of body support transform:tione Here, we
determine the 1 transforwation mavrix from the original 2

coefficlent of the coupatibility equation.

It I
2 9 ‘ g
g = b and Py; and 222 a9 quadratic
shen
! - -l g where B is the unit matrix /4/
“E21Z11 2

As can be easily seen the T D g" matri: are diagonal
hypormatrices whose inversion is carried ous in blockss

The asouaption of the linuor transforuation of the
statically i{nterinite body support can be used for the ine
veatigution of the stutically indeti:ite gupport syulicR CODw
nections A clussical cuse of this ia Lie incorpecration of the
Srostle chausulia and the body work of the bus.

I~ Q“ and ng ~ be separate situtically indetornine
ate Bupport. /e.p. chavuls and ¢ rriu;e vody/ as tho coeffie

cient of LL: compatibility squation, and let us oconnect the

Lwo lndederu.ad auppertd vith ot Sbubicadly lngsrinite
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or over dimensloning. By considering the entire support as a
bagsic system, the supplementary support elements connected in
parallel with the unsuitably dimensionsd elements /which
ensure tue adequate cross sectlon/ can be taken for connece
tion elements. By varying the rigidity of the connection
mambers, vie can tind the most suitable rigidity stability
data, without baving to rascalculate t.he bagic system in ita
entirety.
| This method is suitable for the calculations of
structural irregularities, trimmines 9 errors of
aymmetry and rhytha.

Up to now ths elewents of the matrices have been

uthamaticgl functionse. When using calculating machines, it

e o I

is advisable to dispensc with these markings, =nd write so

that the elements of the matrices ars numberss

Let us roplace the column vector with m /a/

" 1a 1b 2a 2b ma b

ul “1 “1 M loooo Ml l(l

la 1b 22 2b. . ma ab

%% ua IZ “2 . ua o00ee uz ua.
He M=
! = ¢
.
Ul v

la 1b 2a 2b  ma mb

M, M, M, b ... % M,

. Pectangular matrix where Mlka 1s the utility originating

from the inner pair of forceg effecting the i assumed crosgg-
cut the network of the holding line /s/ at the k beginning
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Let us compile the flexible jroperties of *he gure
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asguning that only the berding stre.ses cause deformal ion

on the holder and that the bonding strassed z.m be diseconuecc.

ed along thoe nhotding line nervork to Pazau; us wailch change
linearly heivcen two passuze lipits rach, oa4 tact the
rigidity cr the support is consSont ~u the given pusia,Ce
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In (e desien of Dus Dol wd wdiel/vEne constriute
tion ths siaiical U LU CleneLvh Au very
important. o balls aquestios oD e Fovze psinod solution foo
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