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Analysis of Transfer M atrixM ethod by Considering the
Self— stability of V ariable Cross— section H igh— pier

LIU Qing-tan ZHAO Chun YANG Zhae-huj GUO Huim in
(School ofC wilEngmneerng and A rch itecturg Central South Un iversity Changsha Hunan 410075 China)

Abstract Based on the transferm atrix method and the field matrk of unifom cross see-
ton canpressive bar to stabilize by dwiding a high pier n sections the paper analyzes the
stability of he arbitrary variab le cross— sectbn hgh pier with its self weight consdered
and derwes its overall transfer matrk and the characteristic equation of critical load The
method making full use of the advantage of transferm atrixme thod that is suitable for can—
putation can be easily app led
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Fig.1 The actual stress conditions of the
high pier with arbitrary variable cross - section
considering its self — weight
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Fig.2 The stress conditions of the high pier with
arbitrary variable cross — section considering

its self — weight in the model discussed

i G(i)= gL (3)

n

iG(kHFa, i€ (ln-1)

Fy =4 =51 (4)
FLT) L: n
(3) (4)  Fyu, (4)
(2) , (IiIiEx:—l (1)
n
l
sinQv 1- costix  Qx — snaA
o  «EL  QEI
0 “ sind;x 1- cosux
0S0; X -— -—
U, = ¢ aEL (II-ZEIL-
. s'nCIix
0 ELa;sna;x cosl;x o
L0 0 0 1 .
(5)
, o = AR
ET
U = U,,Un_lljn_z ------ U2U1 (6)



9% ) 2009 12
S, = U, U Upreeeeoe U, U, S, L= Io(1+ k 1— Q 51)47 Iy = Bzd; + J'[_d;y
So :So =My S n 12 64
. 2
= Foo; S, qL‘:qO(l'FkL_ OSl)i g = (Bzd2+ﬂ;d2)r,
Su = Fy Sy = M, o n 4
<= Uﬁ‘dw UMFO — Unn UF()FO =0 (7) - 1o qo )
» Urgu Uniry U Ur i, o' (kN /m-). ;
C20 E = 255 x 10
Uo Us Un U, 2 3
KN /m", r = 23kN /m’, k=- 2/(nd,) = - 2(60 x
U - Uo Upw Un Uwr, 35 =-95x 107 m—l, L = 19 87m4, ¢ =
Uw Upo  Um Uur, 502 92 kN /m".
UFOL UFUO UFUM UFUF = B,
) F. )
(7) For "
2
, A m ,
3 :B> = 350 an, d, = 350 am, 3
1'm = 1:6Q Fig 3 Cross- section of the p ier
C20
> I'm, n , 1 qi
1 ms, , s I; g
myB, = mdy k=- 2/(nd,). i , 1
1
Table1 Canmparison of the results calcubted fran transferm atrix method and work— energy theoran
n F /N FI¥ /KN
1 1. 3358x10° 16 0%
2 L 5192x10° 4 560
3 L 5550x10° 2 30
4 L 567 1% 10° L. 5%
5 L 5727%10° L 20k
6 L 575 6x 10° L 591 8x 1¢f L 020
7 L 577 4x10° Q0 9%
8 L 578 5% 10° 0 84%
9 1. 5793x%10° Q7%
10 1. 579 8% 10° Q7%
11 L. 5803x10° 0 7%
1 , n
, 1 58x 10° 3
) 7 )
1% , n -
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