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Research Development of Compression Properties of Elliptical
Hollow Section Columns

SUN Bo, TONG Le-wei
(Department of Building Engineering, Tongji University, Shanghai 200092, China)

Abstract: In order to promote the research and application of elliptical hollow section (EHS) in
China, through investigation on literature about application and research of EHS, the structural
behaviors of EHS columns were summarized about cross section characteristic and classification,
and structural behaviors under axial compression as well as under combined compression and
bending load. The recent research work of EHS is mainly about bearing capacity of individual
component, and the future research shall focus on properties of the joints of EHS structures and
concrete-filled EHS columns.
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Fig.2 Cross Section of EHS
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Ay 12 )5 HL BR B

#1% D./(te?)<<50¢?

82 2% 5062 << D,/ (te?)<<70¢>

%3k 70e?<<D./(1e?)<<2 520¢* /(5% +23)

RS D./(te®)>2 520&*/(5¥+23)
4 4 i

(1D i A9 T2 4 4 e 45 F b 1) 107 PRI 5 B R
2 BUAE RO L AH B A T B B B BT S 2
AV T80 50 467 g 11 2 T ) PR RE IR, ROk A T AE A
I8 499 4 A 10 R RERE A B B IR A RIS . 5
S TR B AT 55 $ T 380 A TR 99 A L A T 0 A ) 3 432
T G B A T A AT R Y A A
TR B LA R 3% Y L TR A T 2 B L 4%
T RLEE 5 TR R PR RE L DL SO BB A S R IR
(OHS) PERE S [A] 1L f4 BL AL I 9E — 20 1 i 2 5T 72 il
] 14 R 55 e S 5 1 BE - BIF 9 ISR s A — S it
MG AT

(2)BEAE WFE IR AR BRI A TE 180 e 50 56
R0 45 ) 20 3% e ) AV 10 94 A 7 T o 8 DR H OB
Y 22 [m) Bt Sl A0 30 9 A A 3 b ) A i A TR
T 3 T2 A O RN B AR KT B 4R e LA R TR A
AL 1S 2

(3 AR A S C R T RGBSR 3 5 45 4 1Y
AN VB E AR ROR | 1 B A A B T TR
Ry I P 95 5K RO o ] M BT SR A 7 A TR A A
ST AL AT e T JRE AV 152 400 4 45 ) P E 0 B AR A
TR AT 58 AT B S 2 SO M
S & Lk
References:

[1] WARDENIER J. Hollow Sections in Structural Ap-
plications[ R]. Paris: CIDECT, 2002.
[2] EN 10210-1:2006, Hot Finished Structural Hollow



% 2 7&}] ’Y’J‘ /}ia%;:

B 4R B AR S RV AL AT R R 81

L3]

[6]

L7]

[8]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

Sections of Non-alloy and Fine Grain Steel—Part 1.
Technical Delivery Conditions[ S].

EN 10210-2: 2006, Hot Finished Structural Hollow
Sections of Non-alloy and Fine Grain Steel—Part 2
Tolerances, Dimensions and Sectional Properties[ S].
ZHAO X L,PACKER ] A. Tests and Design of Con-
crete-filled Elliptical Hollow Section Stub Columns
[J7. Thin-walled Structures,2009,47(6/7) :617-628.
RUIZ-TERAN A M, GARDNER L. Elastic Buckling
of Elliptical Tubes[J]. Thin-walled Structures, 2008,
46(11):1304-1318.

PACKER ] A. Going Elliptical [ J]. Modern Steel
Construction,2008,48(3) :65-67.

MARGUERRE K. Stability of the Cylindrical Shell of
Variable Curvature [ R]. Washington DC: National
Advisory Committee for Aeronautics,1951.
KEMPNER ]. Some Results on Buckling and Post-
buckling of Cylindrical Shells [ R]. Brooklyn: Poly-
technic Institute of Brooklyn,1962.

KEMPNER J, CHEN Y N. Large Deflections of an
Axially Compressed Oval Cylindrical Shell [ C]//
GORTLER H. Proceedings of the 11th International
Congress of Applied Mechanics. Berlin: Springer,
1966:299-305.

KEMPNER J,CHEN Y N. Buckling and Post-buck-
ling of an Axially Compressed Oval Cylindrical Shell
[R]. Brooklyn: Polytechnic Institute of Brooklyn,
1966.

HUTCHINSON J W. Buckling and Initial Postbuck-
ling Behavior of Oval Cylindrical Shells Under Axial
Compression [ J ]. Journal of Applied Mechanics,
1968,35(1) :66-72.

FEINSTEIN G,CHEN Y N,KEMPNER ]J. Buckling
of Clamped Oval Cylindrical Shells Under Axial
Loads[ ] ]. AIAA Journal,1971,9(9).:1733-1738.
TENNYSON R C, BOOTON M, CASWELL R D.
Buckling of Imperfect Elliptical Cylindrical Shells
Under Axial Compression[ J]. AIAA Journal,1971,9
(2):250-255.

TVERGAARD V. Buckling of Elastic-plastic Oval
Cylindrical Shells Under Axial Compression[ J]. In-
ternational Journal of Solids and Structures, 1976,12
(9/10) :683-691.

CHAN T M, GARDNER L. Compressive Resistance
of Hot-rolled Elliptical Hollow Sections [ J]. En-
gineering Structures,2008,30(2) :522-532.
GARDNER L,CHAN T M. Cross-section Classifica-

tion of Elliptical Hollow Sections[J]. Steel and Com-

[17]

[18]

[(19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

posite Structures,2007,7(3) :185-200.

SILVESTRE N, GARDNER L. Elastic Local Post-
buckling of Elliptical Tubes[J]. Journal of Construc-
tional Steel Research,2011,67(3).:281-292.
INSAUSTI A, GARDNER L. Analytical Modeling of
Plastic Collapse in Compressed Elliptical Hollow Sec-
tions[ J |. Journal of Constructional Steel Research,
2011,67(4) :678-689.

ZHU Y, WILKINSON T. Finite Element Analysis of
Structural Steel Elliptical Hollow Section in Pure
Compression[ C]//PACKER ] A, WILLIBALD S.
Tubular Structures XI. London: Taylor &. Francis,
2006:179-186.

CHAN T M,GARDNER L. Bending Strength of Hot-
rolled Elliptical Hollow Sections[ J]. Journal of Con-
structional Steel Research,2008,64(9):971-986.
CHAN T M,GARDNER L. Flexural Buckling of El-
liptical Hollow Section Columns[J]. Journal of Struc-
tural Engineering,2009,135(5) :546-557.

LAW K H,GARDNER L. Lateral Instability of El-
liptical Hollow Section Beams[ J]. Engineering Struc-
tures,2012,37:152-166.

GARDNER L,CHAN T M, ABELA ] M. Structural
Behavior of Elliptical Hollow Sections Under Com-
bined Compression and Uniaxial Bending [ J]. Ad-
vanced Steel Structures,2011,7(3):185-200.

ABELA ] M,GARDNER L. Elastic Buckling of El-
liptical Hollow Sections Under Linearly Varying In-
Plane Stress Distributions[ C]//GARDNER L. Tubu-
lar Structures XIV. London: Taylor &. Francis, 2012
297-303.

LAW K H,GARDNER L. Elliptical Hollow Section
Beam-column[ C|//GARDNER L. Tubular Structures
X1V. London: Taylor & Francis,2012:305-312.

LAM D,DAI X H. Finite Element Modeling of Beam
to Concrete Filled Elliptical Steel Column Connection
[C]//GARDNER L. Tubular Structures XIV. Lon-
don: Taylor & Francis,2012:289-296.

SHEN W,CHOO Y S,WARDENIER J,et al. Axially
Loaded Elliptical Hollow Section X Joints, Part | .
Experiments and Numerical Calibration[ C]//GARD-
NER L. Tubular Structures XIV. London: Taylor &.
Francis,2012.257-264.

SHEN W,WARDENIER J,PACKER ] A,et al. Axi-
ally Loaded Elliptical Hollow Section X Joints, Part
II : Results and Analysis[ C]//GARDNER L. Tubu-
lar Structures XIV. London; Taylor & Francis,2012;
265-281.

(F4% 103 30



%23

E il F BB R R RTILTE F 5 A 6 R B 1 103

[10]

[11]

(12]

(13]

[14]

[15]

[16]

TOBIAS D H,ANDERSON R E.HODEL C E,et al.
Overview of Earthquake Resisting System Design and
Retrofit Strategy for Bridges in Illinois[ J]. Journal of
Bridge Engineering,2008,13(3) :147-157.

JTG/T B02-01—2008, A B§ A B2 HU e i+ 4 LS .
JTJ/T B02-01—2008, Guidelines for Seismic Design
of Highway Bridges[ S].

EowiE. 4 WLF w5 R THUR BTG 5 i
=8l KA B 1A S RV 32 K B 4 AR . 2008, 3
(4):413-420

WANG Ke-hai, LI Gang, WEI Han, et al. Study on
Seismic Design Code and Seismic Ground Motion Pa-
rameter Zonation Map [ J]. Technology for Earth-
quake Disaster Prevention,2008,3(4) ;413-420.

E w4 B BUCIE, 55, ¢ T 78 A5 Al B Bt ML
T LS R AR B B R Y — s LT . 5 A B
A ,2012,7(2):137-143.

WANG Ke-hai, LI Yue, YEN W P, et al. Suggestion
of Adding Foundational Seismic Fortification Criteri-
on in Seismic Specification of Infrastructure [ J].
Technology for Earthquake Disaster Prevention,
2012,7(2) :137-143.

WAL, & %, B B TSR PR BB 5 K
P S LM, ALt B2 AL, 2009,

XIE Li-li, MA Yu-hong, ZHAI Chang-hai. Perform-
ance-based Seismic Deisgn and Design Groud Motion
[M]. Beijing;: Science Press,2009.

Vi BB A 4 8 AR 2 AR A TE] 04 R B i
O] KR 224 A RFL# R, 2012,32(5) : 29-
33.

XU Jin-liang, JTA Xing-li, YANG Hong-zhi. Design of
Spatial Database on Earthquake Disaster for Highway
[J1. Journal of Chang’an University: Natural Science
Edition,2012.,32(5) :29-33.

X Bl A e 0 A B A VR 5 b O IR R
PUNTF L LT A 2 B2 4l 2011, 24(3) £ 58-63, 79.
LIU Ming, LU Ben-yan, LIU Bo-quan. Failure Mode

(E#% 81 W)

[29]

[30]

ALMKVIST G, BERNDT B. Gauss, Landen., Ra-
manujan. the Arithmetic-geometric Mean, Ellipses,
n,and the Ladies Diary[]]. The American Mathe-
matical Monthly,1988,95(7) :585-608.

SILVESTRE N. Buckling Behavior of Elliptical Cy-
lindrical Shells and Tubes Under Compression[]].
International Journal of Solids and Structures, 2008,

45(16) :4427-4447.

[17]

[18]

[19]

[20]

(21]

[22]

[31]

[32]

[33]

[34]

Identification Method of Reinforced Concrete Bridge
Pier[J]. China Journal of Highway and Transport,
2011,24(3):58-63,79.

W AE I R AT R NI AT R B BUR AT K
K2R BRBE2E R, 2012,32(1) :62-65.

SHANG Wei-bo,ZHANG Chun-ning. Seismic Analy-
sis of Tie Beam of Rigid Frame Bridge with High Pier
[J]. Journal of Chang’an University: Natural Science
Edition,2012,32(1) :62-65.

Xdogr. ok ALk PR IR R BUR MR T
(1] 380t iz iy T A7 4l 2006, 6 (1) - 57-62.
LIU Jian-xin, ZHANG Wei, ZHANG Qian. Anti-
Seismic Performance Calculation of Luohe Bridge[ J].
Journal of Traffic and Transportation Engineering,
2006,6(1):57-62.

SR ARk RIS AR TE AR MR R BB AL M 2 S A
L 2 iz i TR A, 2013, 13(1) £ 27-35.
ZHAO Jun, NIU Di-tao. Simulation Method of Ran-
dom Ground Motion for Large-span Bridge in Service
[J]. Journal of Traffic and Transportation Engineer-
ing,2013,13(1):27-35

TrfE,F #.E W OWZAG RN R E,
CN201952721 U[P]. 2011-08-31.

WANG Ke-hai, WEI Han, LI Qian. Seismic Double-
layer Stopper: China, CN201952721 U[P]. 2011-08-
31.

Eri, B wh. A W2 MR SRR
i [E ,CN201952720 U[P]. 2011-08-31.

WANG Ke-hai, WEI Han, LI Qian. Seismic Double-
concrete-layer Stopper: China, CN201952720 U[P].
2011-08-31.

. H w.Z 7 ONEWARbUER S P,
CN201952722 U[P]. 2011-08-31.

WANG Ke-hai, WEI Han, LI Qian. Seismic Double-
steel-layer Stopper: China, CN201952722 U [P ].
2011-08-31.

EN 1993-1-1: 2006, Eurocode 3: Design of Steel
Structures. Part 1-3: General Rules—Supplementary
Rules for Cold-formed Members and Sheeting[ S].
BS 5950-1: 2000, Structural Use of Steelwork in
Building. Part 1: Code of Practice for Design-rolled
and Welded Sections[ S].

ANSI/AISC 360-05:2005, Specification for Structur-
al Steel Buildings[ S].

AS 4100:1998, Steel Structures[ S].



