Statically Indeterminate Beams, Structural Mechanics 2 (FY2020) !

TH#EFVD

Statically Indeterminate Beams (1)

NN
MATSUMOTO Kaoji



~E%7E 13V D4 Conditions for statically
Indeterminate beams

7€ (XY DS conditions for statically determinate
beams SH=0,37=0YM=0
XRARIDENHIEFHEDH B LLTTHS
Number of reactions at supports is less than number of
equilibrium (3) —IEIHEAIEITD
EE (XY D EHE conditions for statically
indeterminate beams
« TARIDEMNIEKYZLY number of reactions at support is
more than 3
o A8 TE R B statically indeterminate reaction: "9 7K 77
excessive reactions SEIT AFEXAER (TR

RENBD-1ZMHERI H &




%

i

e EREEY DB

P

l

>

R EFEREN=1

N

P

l

B
AN

C
JAN

R EFEREN=1

P;

RFFEREN=3




RERTE RZ D H Al =
n=m+s+r—2%k

M I ARFERE )

m: R AL

s ER M 2

r: [l & JBM &
 kETRE )

n=0GclE. ZENDERE
n> 0L, RENDODTEETE
n<0EnlE. FALE




18
RDBEVIDEE . FREZHIAIL, FRHRERBERD K,

JAVANS

>
>

VAN A A A

RERNBD-27MHERI H_&



THERBERDLHEIC ATDERNHEHDH ?

(AFERERICH AN D, EVLVEBRIISTES)

FERTERHBMNZLY
S>ZDRTEIT, BE#HENGEH S, EARRMARERL TP,
DFEY . ERMNBRIRT SFTICRELH D,
8% 5E k¥ : Degree of redundancy (BEER=E DLSLDOREH
HoM. TRE-TRME)

TA)h ERET D EM . REIC A KREND

REREY:
HOMDHIR=2FRDEHER EAENSD




AR E &AM IC K%K Solution by basic
statically determinate beams
B—mExZT5—inEE, MinfBeEiX R Y (& 1)beam

subjected to a point loading whose supports are fixed at one
end and movable at other end (solution 1)
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HERIEBER2EDMMNTHREREFMICLGEEIICTS. FHELLIZFHIETRABTODEHHA
M0 T#HS. The summation of statically determinate systems 1 and 2 is to be equivalent to
the statically indeterminate system. The equivalent condition is “deflection at point B is zero”.

HWEELLT.IRENBD3ZHERTHL




Statically Indeterminate Beams, Structural Mechanics 2 (FY2020) 8

BEE1ZRAWT., A maialt,
f=r=L. (FYOHITRIEIXEIET B,

IRENBRD-A4%TERTHL




(IREABTD-4DHEE)
HERDEBRTEROQD-hHEELEOEDRLE. -hHDHIE

By summing up the deflection of statically determinate system 1 and 2,
the deflection distributions become
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X|7~9 H& The graph is below.
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H—HEE25—HEE, s Sy (i%52)beam
subjected to a point loading whose supports are fixed at one
end and movable at other end (solution 2)
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statically determinate systems from moment diagrams
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TEE X Statically
indeterminate system

5E %R 1 Statically
determinate system 1

FH7E R 2 Statically
determinate system 2

The slope at point A in system 1: g

HERIEHER2EDIA T 7
EREFMICEDEIITT 5. Fifl
EEAHEHIITRATODE=HAAD

01T#%. The summation of

statically determinate systems 1

and 2 is to be equivalent to the
statically indeterminate system.

The equivalent condition is
“slope at point A is zero”.
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