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types of stiru.cture&. to ~ oe~t~1n 1mpltfying soumytiona and AP.. 

prod t1ons t.1h1eh 11 l tMi to fatrly' aocur te r ul ta that 11JA'1. be 

used in deaign of the e truct .· e • Th tl e oaved nd the aecu.rBcy 

a lyete. 

ou.t f r nough, •exact" solatton o ula b• obt in~d >;tit.h~u.t hartng to 

rt•~7t to the ted1ou ¢1 aaieal method f solntto • 

Till.id . It w. a with thh in Tiff.it th t the inv stigat1~n. A.yJ<l1ci+t.191 

-gt .~oWJJtt p1,1tobp.Uon of. ',l':t"\t !*if D~nta 3 we undertaken bf cfo3&nh • 

Spagniwlo on po.ran 1 chord t:rue•e • 

The ret1ul ta obtatn d. aho~d thllt f<"l't some appl1eaUonr,; the \hruet 

"11& negU.g1ble bu.t 1n other caeea, depencU.ng pl"i!\1$r1ly on th• end 

:t'ixUy of the colwnns. the tbl'ud a an 1tnp¢1'\ant :factbr @.d could not 

be neglected~ 

In the anal7&h of ~1nk :tru.saed '3ents ,b;z 1-t('}megt ;arut thru.1' 
ll P19trtl:>uilon. \)y Vtnoent J o V1t lien ·., it v. c f llAd th t olnee 
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the b nt prnacb reh in c nf1 tio the thn\et bee .. Y ry 

1 portant nd could not be n l ct d. hie act ennc min arches e 

'\'> <' ht out by Pr f •s.o:r r'*" Cm in hi• 

d o th a 17 11 of rua ed b t1 a 

t t ' d ace rd.in l.J' by hia thod of t d rutt dt1tr1but1nn 

b~ut the joint, bJ r . it 11 o. 'If ficulty of th 

e. ly ia f rch d t 1 ed b nt• t d thra. t d11tr bl1.t1on 

b ut the JC')int ia th extra. ly tlow c n•er ence of th tmllltio • 

It 1 the urpo ot thit th eia to c rry on he 1n•••t1 tlnn of 

tru •• bents t rt d 11 o. d to de~e in 1 

Ant d t rust dietribution b ui the neut l ln\ c n e 

t~ 1 truso d b~ t• d t I& hor r t auch tho 1• 

the cnnvantie l thod of balancing 

b,.,ut a Joint . 
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th" of b en ~ n 

npl ri r t l9JO. b~ 1 8 

p~ l the 1 

nf r1c n inc th , tax 

•• J et. 
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l. 

d ar hed s t et. r l 

t nt onl.Y ta t •uff 1o1 • ly i s.n 
•~ch pp1 1c tt~ •· 11 e l he 

a li•cl 1 •· r thta T •~n the th d ~ a ext nd d t c T r ~hrua 

d1 t~ b~t1~n • 11 t d1atri t1 n. The th~a of nt d 

rnte enr Cr at 1 hi • .... 
'" 

0 t f appl thruat di tl'ibu... 

ia th 1 lane cl nts 

the th t d1•tr1but1on, ced t hrutts 

ti n, 1q1hen J in • 

nt• d thr11 a 

point n th 1t~1ctu call d th n at 1 int. 

1 :fine • tha t int b llt · 

.. ent b or a t d if .h J in 1 

u• the atruct re is rota te • &b!" u.t 1n • 

'l'hi tl 1• zt.,...ldn d in det ·11 r l>. tn 1a 

•• ? 
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On t1P nf pro'ble 1 ·b hat een n rl ok d by •t writer ln 

the ast, 11 the lleati~n t ent d th:ru. t 1atr1 ti n t 

tr11H d b ts. r fe aor t . c. 
ra to h ~ d n t e oat on hie 

• :bJ ct. h • · h~•e• r, c n 1• ntly tgn red the etf ote of hr ate; 

nd, e olut1 ns obt 1 ed. by hie th 41 h T ~ ~ a c rt 1 di.,_ 

ere nay fro the ol~tiont t in•d r~ the olaa ic l th.ode. 

In 1940, .nd ln l 48, the •• the appl io t1 of 

thrust dh rtbatio to tN& ed benh 1th par llel ch,.. true e 

writt d 

theei on the pplie t1An ot 

tru.11 d b nt e written by 1t 

4 

u 

• re 

n • 

p CtiT ly , nd in 1950, 

thru.at diatrib t lon t .. 
11 It wa. f ou.nd tba.t 

nd 

1nk 

nl. 

dt•tribuU 11 1 aat1ef' ~ F7 f r 1rder type tl'UH d. ben.ts , bu.t b th 

o nt n thTU.at ietributi n tr d • th b nt • rn ched re 
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A 

se of this 1nYett1 atl n, 1 ted reV1ou 11, 1• p 1-

rilt to d te in heth . r moment nd thruat dtatributt~n out 

n utral ~int f a tipl• 11led, trusaed-ben~ could be do , 

sec ndl~, h ther the thod ~ou1d be pr tie to ~ • · 

h tnv at1 au.on, the ef re., h • be n carrled out for a a1 le 

a1sl d hing Ii-end 1nk true .•4- ent • tripl bl d bin d-end 11nk 

trug ed-b$nt, with ratio at height to or one-q Th ratt~ 

of a.r of w b if>era t ot chord ee ber a t en a.a one-halt. 

he lo d cboaen wae un!t nel l • (~ Pl t 1) 

The r on tor e osi the " of tru. a d l tng a to 

co the result• obtain• ~1 thia ethod w1th re alt1 ob in 

b7 r . Vt liano , h had p~•v1ou 17 Qbta1n d the a lut1 n for the 

'ru nd l di by .ent and thr~st d1ctr1'but1on h~ut the Joint. 

An e aet 01'1Ue • b the le at . t d. has l:> n 

tor b th s , n tho• raul • • b~ oo.p ed with th~&• obt 1n•d 

by the ne~tr l po!nt hod. 

efC'I p . blem c n e • 1• d by ent d thrust d1str1butln , 

cer 1n cone ta at be fo d f r th el nt of th etruct~ b 1ng 

a lyzed. The • cong nta a.re : 

1 ,. 'l'ro. e fixed-ftnd o nt d thNo• 

2. !ni11 thr st atittneo t ctor 

J. 'l'ru.aa thrust e r'l7- v r t otor 

4 . Col thru.1t Uffneu factor 

5. Ool n thro•t rr<J- o• r factor 
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6. e\ltl'al point f tru.11 b nt 

? • ru. mo ent at1ftn •• t c or 

a. ent c rry-ov r f tor 

9. Col nt t iffn as f ctnr 

lO. 

The thnd of leas n d tn d ter ine th f 1xe 

n ent thl"U t e ns n f r th truss. and th thr e ~ .nt theor 

h a b en Uted f ~ the col conet nt • 

1'1~e end m onta nd thl'u ta thoto nta d thruat 

up n the tTU.•1 by the support , 1f th a porta n deflect or rotate 

d r th anplied lo a on th& true • 

r a fi • ud ink truat , h eV r. 1t 1 no t ••1bl 

tor theme Taluea of nt and thru t 1r ctly, e1noe the 

t he ' hrust aott i• not kno • fheret r • it • found n cee 

aol r r fixed nd reaet1 na tch c uld be c mb1ned 1n' 

nt acti t a pArticul r point . to b• det ined ater. 

to lve 

int a t hich 
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el lo d a eho n tor th• exter l load.1 • 

l d r ct1 na hich r 1h in 1 ~re (l) . r det e in 

usin th eth~d nf le •t vor • 

. 8492 ,.c_~~~~~---,,i..'--~~~~~~--:.r..~~~~~~- · e492 

T .~ t.6308 
_L 1.6716_ 

.66921 

1 ur I . 
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Caat1 1 le o 

Thia ethnd 1e • f llo SI 

I . u.f'fic1ent r ct1 11 1 ated. to t 

et inat • 

2. Tb ~s. (h of all in a1 th 

). U 1t f t-cea appl1 d. 1n tu • at 11 l1m1n ted ts.one 

a t c rreap ndi atnn • det ine \l: the · 1 fore s . 

4. the la of u e n 1ti n. th act l ot s e in 

l' 

II + x + !Sy + z ~ (1) 

Us st Wn .r he at in en r ot t 11•te 1 the tum: tlon 

rr! et ·· in of 1od1"'1 l • be • or• 

u (2) 

'1htr U= at 1 a ergy of the ayet 

- tr IS 1 1b -
L::: l h of th t -: er 

A: oro eot1 al are nf t t er 

: To 

he rt1 l derl• t1v t th st 1th re pee t t 

fore 111 !Ye th defleot1nn f t t potnt , in th 

d1reottnn ot th force . or dWl t f orcee, 

are ero . thor to et 
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au . 0 ()) a 

au 0 - z .. +2 (4) -c -o'f 

Uain t: Ab V$ eq ti na. with (1) nd (2), 11n r 

lut1on of which 1• r ut1ne. 

_e eaultl 

a.re shown ln 1.r.ar (1) . 

) . d'RUSS T IRU_filT ,s,;zr SJ+s§ 

f a thru t s 1ttneea 11 daf1n d a th thxust r qu1r d to 

produoe unit t~ · sl t1 n, ttbout r ta.ti • f trues, 

th th r end h ld f1 • 

the p int of • pl eattnn ot thi th mt now kn • th 

tru. a r 

1ned. The r .t1onG re sho in 1n 

b:f th 'P 1nc1 le of 1 t ork. ( • ..iee Table u) 
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nd ot the r11 %'e lden teal . 

y • ti n of f rcee tn the h riiont l dirAottou ot •1th r nd. 

th ee a found to be 1. 002 _ . hru t c -o J' 
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4. 
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l.002Et 

]t
l.0352~ ~ 
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.0332~--

1 u.re J 
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'1'h th -i tffn a (h0 ) f r th col 1• . 01488 and t e t hru. t-
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rch 17 1•. 

t the fixed. n t at th en hieh tat d 

thro a unit a le. • 
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