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Comparative Analysis of Mechanical Performance of

Hexagonal Honeycomb Space Box Structure

HE Jiajie, YANG Xiaohua, HE Jiapei, PENG Sining
( College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Aimed at a study of the mechanical property of hexagonal honeycomb space box floor structure system
in long-span medium and high-rise buildings, based on specific engineering examples, a finite element analysis model
of different plane floor structure layouts has thus been established by using ANSYS finite element structure analysis
software, with a comparative study on the structural response of hexagonal honeycomb space box structure system
and orthogonal inclined space box structure system under the action of vertical static test, followed by a research
on the maximum deflection, natural frequency and overall stiffness of two different box structure floors. The results
show that under the vertical load, the hexagonal honeycomb space box structure system embodies three-dimensional
force transmission characteristics with a good structural performance. Compared with the orthogonal inclined space

W HEE: 2021-11-29

BE€UIR: HmE ARSI HE (2020176081 )

YEERINY: A (1998-) , B, WImEA, MR Talk KSAmidA:, 5T 7 SR LS P M S5 T B ik
E-mail: 1836788927@qq.com

WSS et (1975-) , B, BImtkII, Wi Tol RS, Fid, A E S, F80roe J 1n iR A 4 Je 454
575, E-mail: 464644503@qq.com



13

g, & IENIIB S A2 (0] G NA5 K52 T PERE X H 2 9

box structure system, the hexagonal honeycomb space box structure system is characterized with a smaller mid-span

deflection, as well as an improved integrity and stability. According to the modal analysis method, based on the natural

frequencies and periods of the two structural systems, it is concluded that the overall lateral stiffness and the flexural

stiffness of the open web sandwich slab floor of the hexagonal honeycomb space box structure system are greater

than that of the orthogonal inclined space box structure. From the perspective of economy, it is known that under the

same functional requirements, the steel consumption of the regular hexagonal honeycomb space box floor structure

system is much smaller than that of the orthogonal inclined steel-concrete box structure system, thus greatly saving the

construction cost.

Keywords: steel concrete composite structure; regular hexagonal honeycomb space box structure; static

analysis; finite element analysis
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Fig. 1 Structural diagram of hexagonal honeycomb
hollow sandwich floor
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Table 2 Material parameters of each component of
the space box structure
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23 HRTEHER

iz il ANSYS A3 FRICESF 43 B i 1 4 37 25 ) 25 1)
AAPTAERL, SR A 2D 24k BEAMISS B G |,
Foh R Ot e B A 5 I ] B R O A
0kt R SHELL181 Al oCiilps o b3 2 IR Bk
R NG A I e S G AR DU SR B TR A
M AT R, A A HESR AT I Atk 51 24
W, TEABRITA TR, AEAAT I R Y A
WY 3 ANARFREAI AL K 0 m LA R 0° (930 A1

TE 7SI W 3 A 2 6 e J2 ik a5 25 ] AU s 4
{74 DU JE B G TRE  E SR A, WLy [ B 7S B
WA 55 3RS SRS SPGB, HESR A (B BE 43 51k
4.0 m F12.0 m; #5305 SRR AT &, HESLAE R ER
h3.464 m. FEATBRITA TR HEZRAT B2 R 43
B/ = O VP RRY | B =Y G v AN | A Ll i BT KA

ERGE L R AT ST RS AE Ak
Az BN B SRR R 5 SR Ay —AN T b
T PLDEIRBEE H R LA O 58 s, WS TE A% i
K53 6 AN IE = MR TC. 4 BRITEs bl b
HEZRFEIER 43y 420 MIREELFFHC, b AR
1534 3 660 NMNEEMFFERIC, BY SR 43k 480
ANNEERIFFRTT, R 5 3 100 4NTREE
AT, BEEICEBCN 7 660 1>, TEANLIE R RLs
i e S A M 5 S5 A6 (A FROT A T AR R AN ] 4 T o

B4 IERGFEREZEEHNERITSER
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