% 43 5% 38 T RE5 xR ¥E IR FROP RO Vol. 43 No. 3
2021 %6 A Journal of Civil and Environmental Engineering Jun. 2021

DOI: 10. 11835/j. issn. 2096-6717. 2020, 183 T A G RIS 471285 (OSID) ; BRfarien

» —a » A » _‘l.# ‘n » » ‘\
BEP AL B HE 22 e o Y & o0 0% 428 v o R ek il v ik
AAER B, gk R, = —R, Ukt
A.JMNKFE TBRAEARP ;S AAREIRE N ARRTE SR T, IR EREL 4 ME4
HEHRELEFEET, ;M 510405;2. 7 M E L F LA REA RN, 7 M 510405)

o OE. R AR ARAE SR T AT AR M L) 8 i 4T ik, R A & Xk 2 (BOC-1
Fo BOC-2) R BB 7T £ 24,8 MESR TG ARANERE, ST SN AMNE, F LT PEL
A BB E AN A EXELT EOATRAAKCEXT LG ARRE T 7%, AL 11 B4
P ACANAE 22 I Ak A48, o R 3t — f 3 B Ae i W B SEAT R, IR R R A TR LR Abaqus X SR
ATVRERAE I AR AR S B de, SR AWM. AT 5. e B k£ BOC-1.BCC-2
AR LT R, TASE EJG Heik # 3% BCC-1.BCC2, AR A ¥ S A it AN il 539554
ANSI/AISC 360-10 #LIE 3T F BRI Eag 8K, B Sl o & 39500k . 50 E WAk ¥ SRR T
AREB N TN A PR R WALI KT 90%, 3LOA & X F S 2 A VARG 6935 ik it
7 ikeiE,

KPR ARACARAER s & X 3T 5 W SR LR Ak 30T 7 %

FESES: TU391 X EkARARED: A XEHS:2096-6717(2021)03-0037-07

Design method on inovative box connections of modular steel frame units
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Abstract: A method to connect modular steel frame units Chereinafter referred to "modular units") was
proposed, which is that 2, 4, or 8 modular units can be connected by innovative box connecting component
(BCC-1and BCC-2), plates through high strength bolts. Force mechanism of box connections were
analyzed, and based on the Chinese code, the design flow and design method of the inovative box
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connections (hereinafter referred to "box connections") of modular units were proposed. Taking the 11

layers modular steel frame office as an example, an corner connection and an edge connection were

designed, and low cycle reciprocating loading were carried out on the connection using the finite element

software Abaqus to verify seismic resistance of modular connections. Results show that: plastic hinge of

corner connections and edge connections initialed on web of BCC-1 and BCC-2, which can be quickly

replaced after an earthquake to restore the function of connections. Both connections met the requirements

of the ANSI/AISC 360-10 specification for semi-rigid connections, and hysteresis curve were full,

indicating good seismic resistance. Both ratio of ultimate bending capacity of predicted value and finite

element results exceed 90% , indicating that the structure, the idea, and the design method are reasonable.

Keywords: modular steel frame; box connections; joint rigidity; seismic performance; design method
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Fig. 1 Schematic diagram of box connection
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Fig. 2 Connecting design flowchart of modules
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Table 1 Finite element model results of connection
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