a1 B1H W oMok e R OB SRR ) Vol.47,No.1
202041 H Journal of Hunan University( Natural Sciences ) Jan.2020

XERS :1674-2974(2020)01-0076-07 DOI:10.16339/j.cnki.hdxbzkb.2020.01.009

XX 4% TCAE 22 By S 30 U W B 55 47

FE KRR T AL R AE N IR, L F e 12
(1. BN 23 [EEEHBTFE .y, 5t BEFH 550003;2. iR K TRE=Be, IF Kb 410082;
3. ST W BRI BRAN /], S M SEBH 550081)

 OEAT R RKIE BRI HAE A 98 A, K T D AR AR E dh ) 2 AR

W EZEMSH, AL BT M ERFTEN 0,138 T BB = A5 H R AR

FoTR B LR PATREAE R T EMFRIMA FEAX, FHRA RTEZRIEM T 2T, 2 ﬁ‘%%«
B EMMABAT T A £ AT B MAH a5 BN mm g, By 5 &%

M) A% 35 AN A 69 3 v o ARG dh e T x4 A B R RN A 6 % e g ’775115'%%79@5@4

45 R e b F MR AR P R SRS A M) s X B A 22 AR e i FOk B, T R T AE A

FAEE .
THRIA]: AR RXAE SR ; SRR B ;D 150k s A FR T 047 ; IR AR 7
hE 4SS TU313.1 iﬁk’l‘mm\ﬁi&:A

Analysis of Equivalent Lateral Resisting Stiffness for Grid Frame Structure
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Abstract: In order to understand the resistance of grid frame structure under horizontal loads,based on D—value
method, assuming that axial force is linearly distributed on structural cross section and considering the influence of
bending and shear deformation, this study deduced the equivalent lateral resisting stiffness formula under inverted tri—
angular load, uniformly distributed load and vertex concentrated load. The results were compared with that of finite
element method and experiment.The results show that lateral displacement of this structure is given priority to shear
deformation, and with the increase of structure height, the influence of bending displacement becomes larger,so that
the effect of bending displacement on the total lateral displacement should be considered. The influence of axial de—
formation of middle column on structural lateral resisting stiffness and displacement is smaller.Compared with the cal—
culated lateral stiffness by finite element method or test results, the equivalent lateral stiffness formula in this paper
has reliable calculation accuracy, and can be used to estimate the capability of resisting lateral deformation.
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Fig.2 Structural internal force balance
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Tab.1 Weighted shearing stiffness calculation of the structure
A LT 4ty
i

MR« HUOUNIEE Dy/(N-mm™) SEMRE o HUOINIEE Dy/(N-mm™) HUMIWIEE D,/ (N-mm™) BFEINIEE Cu/N AT YIRIEE C /N

JiE 0.28 134 400.0 0.55 33 000.0 334 800.0 334 800 000.0
LR 0.04 19 200.0 0.40 24 000.0 86 400.0 86 400 000.0 220 926 315.8
T 0.16 75 789.5 0.75 45 000.0 241 579.0 241 579 000.0
*2 EHEYRNRNERCEITE
Tab.2 Equivalent lateral stiffness and displacement calculation of the structure
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Fig.4 Finite element model
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Fig.5 Grid frame structure specimen
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Fig.7 Horizontal displacement test results of floor beam
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Fig.8 Load-displacement curves of monotonic loading
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Tab.3 Verification of structural lateral displacement results

PEIZ R LEFMUFS A/mm
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I ARITE

R Hh IR 0.095
0.6 0.086 0.083
AL I 0.088
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Tab.4 Verification of equivalent lateral stiffness of structure
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