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A Study on the Equilibrium Configuration of the Unstable Truss Structure -
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No matter what external force is exerted to a stable truss structure, it can be stabilized
without causing large displacements. This is the reason why it is called a stable structure. In
the case of an unstable truss structure, however, it is not certain to support such forces in the
initial configuration. It would probably change its configuration far from its initial state. The
purpose of this study is to establish a simple numerical method to seek such an equilibrium
state of the unstable structure which is subject to arbitrary given forces. It will be also shown
that each of member forces can be easily derived at the same time if the equilibrium state is
obtained.
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CORRTRARAETH S, ZoRI
H

T= cosf (48)

FIRR (B8R 43

=0 (46)

L& 5,
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5.3 catenary OO HER & ZDEE

FEICHBHL 728hEE X K EAEDD Y HuvXzH
Vw3, KFEHFEDD D B LRICEM 2 (48) % SHE S
MDD HWIA (45) ITRAT B L

d(H tané
o dz )=7\/1+y'2 (49)

tirb, HBEHETHBZE, BXUtanf =y TH
pZ 2T ERIZ
y” Y

Vit H o
L%, TN catenary DR Z PE T % ZEL AR
Th5, e L TIERE 2 BOMa AR TH S, 5
BLEXYiC, Z2oABRRCF1>OXRME H 28T
i, o 2BoMaABERTH S Z Lol
22 ODEOEBDERNSE Z Lo, —BRBIIEAET
3ODRAMEERH 5, R (50) D—MfEEZ KD S,
DARERIT X

og(y' +V1+y?) = gle—z)  (51)
THb, I T 3ETERTH S, ERid

v+ V14 y? =en =) (52)
2RT, WAOWHEE L >T
1 .
— = (@®) 53
Y+ 1+y? (53)

Elkdht, ZoEAZFHEILT NI
— + 1+ y? = e Flz-20) (54)

i3, ZZTR(52). (54) DREAZF\NIZEWT 2
THE

‘ y' = sinh %(:c — Tg) (55)
»B5, Th2@EoT5%L
H
Y= 7cosh %(3:—330) + Yo (56)

7% —RRASRD 5B, IRk 912 3 DOKK
EEDIH B, TN RHEET DI 3 DDFEMH
BRELERSE, ZNORETRRODDTH S,

1) 5 (z,y) 282,

2) i (zny,) BB,

3\ BOEX R THS,

54 RAODKRHA
catenary DI/NXEIOERARID D H W Ff2E
2%, MIRTHTLOEE DL H 53, BRI
DDOY BVICFHEEEZ B, D) HLAR
~T+ (T +dT) = ydssinf (57)
Lh %, BEECIE (T + dT) OHEICIE cosdd D3 5
M, ZREEALE 1 THIOTELAINS, 51T

HETRZXIIdssind =dy TH5, btdbLHEDE
BRSO ZRKDZDICEL F-sind THBH, Th#ds

ICRL 2 &, BN OSREREEORZ N dy Ik b, D
£h, KGR
dT = vdy (58)

EWILEL D, HOBMEIUZ)DOHE v »—E
THBH%6, ZNz2@ETLT

T =y — o) (59)
twuyRicks, ZTORIEHATHS, 2% D, cate
nary DIEERICBIZ2ENT 3EI y D 1 XKL &
L2 LBbdb, BEAMDDO D HWHAD S catenary
DEBRICBUYZRAT OREZIIR(59) L %5, %
7zo R (56) IKEEN B 3ODRAERDREEIZTT
IRz, FRIC yo 2R (59) IKRAT UL y DBEF L
LCENT oBGRME1IRO NS, —FH., R (56) D
y—yo ZAWT

T = H cosh %(w — ) (60)

LUz OB E L TRN T OMRfEN RO o 5,
T = o /& catenary D N D z EETH M, &5
A % 2T catenary DAELIZ 0 THHDTRAT X
ZDKVEST H £ —BT 5,
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