$30% F2m EHAFE TEFIR Vol. 34 No. 2
2017 % 3 A Journal of Architecture and Civil Engineering Mar. 2017

BEMTNERRE T ER-FNRE NIESER
IKFDGHEZ S5

Fhes A%, 2 ik KB

(. PELAAPHRY PARTRSEE. P P54 7100555 2. HR K HARTFFEEE, TR 400045)
WEATHEMRTAXBEBAREHS TASBRFFH R T AT EEMAE S0 A L4275 N
FREIIER-ERRT A EMOKTFREMH(PREFMBORITZ A 2>M. AN RTFHSL
MBLERGERAR N R ERR T AR EN TR THZARITON . EFTREEEBREST
AR AT EAXGEATHERART ABRBEERBE AR T ERART BB H T A28 RF
DGR N AT R BT KR FAGHHNTE TARMATAAXN . AHT A F2SL
MR AT, BRERA.RKRFAGHERAIAXTEEL AT OMAAD SIS, TAHRFL
Y% Mg R R A,
KEF: I TMERBLER ERART A KT A M2 oW R A
FESES:TU3IIL XEARERD A

Force Analysis of Horizontal Boundary Element of Self-centering Concrete
Filled Square Steel Tubular Frame with Thin Steel Plate Shear Walls
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Abstract: Based on the full yield of thin steel plate shear wall and the formation of tensile strip,
force analysis was conducted for the horizontal boundary elements (middle beam and top beam) of
self-centering concrete filled square steel tubular frame with thin steel plate shear walls, which
rolled about the pin of the web. The forces of the horizontal boundary elements were studied
under the pre-stressing of the strands and the tensile strip of the thin steel plate shear walls,
respectively. The calculation formula of the tensile stress was derived under the target drift.
Based on the ultimate failure mode of thin steel plate shear wall, the axial forces and shear forces
of the horizontal boundary element in the ends were studied. The calculation formula of the
bending moment, shear force and axial force of the horizontal boundary elements were proposed.
The distribution of the internal force of the horizontal boundary element was defined. The results
show that the calculation results of the formula agree well with the finite element results.
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Fig.1 Self-centering Connection
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Fig.2 Yield Mechanism of Self-centering Structure
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Fig. 3 Force of Free Body of Middle Story
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Fig.4 Force of Middle Beam Under Prestress
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Fig. 5 Force of Middle Beam Under Tension Field
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Fig. 6 Complete Force of Middle Beam
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Fig.7 Force of Zone 1 of Middle Beam
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Fig. 9 Force of Zone 3 of Middle Beam
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Fig. 10 Force of Free Body of Top Story
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Fig. 11 Force of Top Beam Under Tension Field
WA BT 1 Ry
_ Wi,
2

d

RG ﬁ

9 78

+Wia (33)

Vi=Wya (34)
A T G & {57 g T 49 22 N A Bl ) Ny, ok

V|
N1, = Prygecves +?+P1 + P, (35)

A s Proysecvse 4 100 )22 HE 22 A3 X7 100 22 52 s 19 % 7
Prpeven =Wea o

A BT New h
Vi
N’I‘*R :P’I‘fHBE(VBE) _?+Pl +Pz (36)

ZEM ST Vel

2 Wi, d
Vil =R+ R = (P, =P+ = Wiagr (37)
AMETT ) Vil
2 W, d
V’]‘,R:Rz +R5:(P1 _Pg>fy+ 211)1 +W|)X]i (38)

4.2 HAHELARK

TR X5 A ] TS 1 X 52 Jydn &l 12
JR A My s N s Vi 0 B TR 1 X o K
Ak s 7 B4 A T AR g 5O 303

Mmzxpffa>%%+

%Fwycoﬁa)(u—ﬁ) (39)
F,,cos’
V=P, — P, )%JF%(Q)L‘] (L—2x)—
Fuysin(Ze)  d
2 ty 2 (40)



6 EAAF L T FIR 2017 4
M, P, P, Ai[’l ~
NT»L_’ |. 57 I i T-3 i:{
N, N ) § P, % P V.
TL . = IVT_L 1 TWIZ/“ 2 3
¥
X

E12 MPIXEZEN
Fig. 12 Force of Zone 1 of Top Beam
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