SUPER SLENDER SLEEVED-STRUT UNDER SELF-STRESSING: THEORY AND EXPERIMENT
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Abstract:
Self-stressing column (S column) consists of a sleeve tube, a steel core, and their connections at the columns ends. Under the pre—stresses,
the tube is in tension, and core in compression as a self-balanced structure. When S column has a large slenderness ratio, its ultimate
compressive capacity reaches more than one hundred time of Euler buckling strength of a conventional steel column of the same geometry
and under similar load conditions. Euler buckling of the inner core is effectively restrained by the pre—tensioned sleeve tube, which
provides restoring lateral force, and force the core buckle to high modes. A mechanic theory of S columns is derived in this article,
and verified by the material experiments.
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2.3.4 “SHE” N < N, BIRLS16-RiZFeR R
TAER I ZAES — e R RAREN “SHE” EANRMA MR TR X E BT FUE B AR S
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*ﬂﬁgMF‘ Hi 2. 1. 1 9 EAVBOE AT R Ak b+ 2G5 MEIRAS ,  H e e m
{T = E, 4, (39.1)

21,

» IR, = T2 (400, 5 24 1R 22, 1 AT, — N =
p 2

T, = EpA, “’l b (39.2)

EyA,— ”’ (410 ¥ 70 16.1, 39.1 {UNFC 41 BHLTEN = B, A, - #7040 NN = 2E,4, 2= =

lp+lp

EA = FAe, B) § =Ee (42) 7 412FWIN < N, Bt “S H7 (RHckantt

2.3. 5 REERBEHARXT “SHE” IR AL THIRM
AR AR, BAMRRLRIZIK R, P RN RANR [ AR AR TR, SRR
R HRIINA 71, IRANFET “S KL KIlla F AR E I ING o

PA B3  S A i RE R I T 7 2 0, BRI DL, T REABUE 5 ISR T NI AL
WAERL, WIS WS, AR SCHE AN 734 45 R AR FFE O

2. 4 RERE

2. 4. 1 PR

A 2.1 1 “SEY MRIEES, BMER dETERINGRE 0-2t). BT 5 THRIEMEH, K%
RAFIERN, JINTERINZE. B 020x3, WS —A w24 KI2EE, Bk o153, fi®

THEN, BT 0. onm4E [ N M TN Q235 SKE"SH: E = 206000 N/mm?, f, = 235 N/mm?, A=

330, A = 314mm?.
I M24 MR A AN T /7 20kN, RIS A ik 1. LI 20, 21,

3 e g
M24 It £ He4

820x3
=WWWM
1l

BT I

813

1630
I vy ik |

o "

1645 L
2. BHEEEREIIATLAT

K20 WA CE  (Fig20 Detailing of specimens)
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K21 9256 5 IR (Fig21 photo of specimens after test)

2.4.2 ERE

5 MR AE LT HIEL R, @ SR N TN 77, Horh— AR % B8 47 B WS Ayt e ik /7, ik
IR T WL AN BB IR T, BOAIE T A 2. 2 T (R RS B A TN 0 0 R R A 2 e Bom K
I HT SR . 2016 4 1 H 25 HAE LA IE RS54y 4 Ml &5 .

22 LIS INE  (Fig22 compressing test)
SEEOIE, AT i R A S T R WU T B e A, BB N 7, aA B R s e
GREEINE, VLU R, SR AE T R ERE) 15em I )52 808G € BkN Bt . 455K 4an7F .

X3 I SRRAIG T M “SAE” FRIRA&ESIM L (Table3 results of test)

BRALIE S|
R ) HIGETRUS. g
) “SH” RIRRE KL | P, (kN) s > I NEW)
i’ T, (kN)

%H% % N, (kN)
1 | ®20 (©20x3+®13) 1.645 | 5.72| 1.05 20 15.0
2 | ®20 (©20x3+®13) 1.645 | 5.72| 1.05 20 14.0
3 | ®20 (@20x3+®13) 1.645 | 5.72| 1.05 20 14.5
4 | ®20 (@20x3+®13) 1.645 | 5.72| 1.05 20 14.5

W ERATRA, S iR IS 773 e BRI 57 77 5. T2kN

SEUGRAT B e K s T R a8k 1A 3K 33, 2 MUBRAE, T BRI Y. 1, A 3 b 2
THVEPUB NI TR R 2, WA smigAe Sk 5 WU P i e, AR BAREREZ, wlfh e
st T 00 o0 A a7 2 PR PRI 25 8 2 38 S 9 e BB R s 3, S A XD ZE SR B LU R A B A
TR

3 G
3.1 tHERHE T SIS A AT AN, AHEAME . M LRI “S kT SRRBIAAREE, 2RGSO E )
A LLRIESE SNy > Peyp» 1051 SRR BB . 261 i Je IR i 2 RO AR T LR s S K 3

K 1 1 1 2
TIZ(Z-(EAbfy _\/EAbfyPcrb _ZPcrb ) ’

3.2 WAHIETIR AT = Ayf, —

TN N ey =240y = (LA Pors — 3 Pers? o FURIETRBAN o ST T, K

3.3 N < N, if “SHE” fRIFLSATE, W EEEANA R TR AR BT 458 704
3. 4 B RRERR AR R RADRHE , ABEER BE A S AN “S AL (Il 5K TNy 0
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AR o

TR -
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