33455 51 Vol.33 No.5 T P 71 2
2016 4 5 H May 2016 ENGINEERING MECHANICS 184

XE4S: 1000-4750(2016)05-0184-09

A 2SS P R B O B 75 SRR

2Rt EERED, X

(1. IR R SR B A S E A W (ERREE), EER 400045; 2. EERKZF LARTLIERE, K 400045)

O B TRENTRKERA AL AR AR RITE S, HHT AR 3 2 s rh BB P e, RIS
FEARIAT FE LR _E, B0 LS5 R Th PR ROTIRREAT T TE o A S AN - TR 2 A RS TR B A T
%, IS LN Z M SRS kA |, DITZRRGIBON R 1 Tt, HET AR AT E R AR ) SO T 2R R
HIEE I ALRS SR K B il 3, 4K TR EHU R FOR B M AR h R i A 2, IR 2 U S ARG A7 PR
TEOHTEREAT T b G REM: S AT ERCR A, AUOIZR M AR BT T b S fr TR S it 2 i

A
KHEIR: S5HLAR; RIMIAERE, JLREURE, W, ErhiRE
FESES: TU3925  XEMEERE: A doi: 10.6052/j.issn.1000-4750.2014.10.0873

STUDY ON THE DEFLECTION OF BUTTERFLY-SHAPED
CLIPS TRUSS GIRDERS
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Abstract: With regard to the semi-rigid connection between the clips and upper or lower chord tube, the design
of the light-gauge-steel truss girders with butterfly-shaped clips is often controlled by the mid-span deflection.
This paper focused on the calculation of the deflection at the mid-span based on experimental research. The
method of calculating the mid-span deflection of concrete-steel composite beam was used in this study. Also, in
order to consider the slip effect between the upper and lower chord tubes of the girders, the paper took one
infinitesimal section of truss girder as a basic element, and then the additional curvature of simply supported truss
girders caused by the slip effect under uniformly distributed load was deduced. Then the conjugate beam method
was used to calculate the mid-span deflection. The formula results were compared with the experimental and
Finite Element Method results. It was shown that the analytical solution agrees well with the experimental data,
and can provide theoretical basis for the study and the engineering application of the truss girders.
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Table 3(a) The comparison of the deflection among formulas, test and FE (layout clips in sections)
R /mm  b/mm m/mm  mymm  g/(N/mm) fymm Affmm pAffmm g flmm fimm  (SRUA%)  (IN(%)

L1 4500 750 250 500 0.93 7.66 13.58 12.92 0951 21.24 18.75 31.0 133

L2 4500 750 500 500 0.78 6.43 11.39 11.10 0975 17.81 18.75 9.9 -5.0

L3 4500 700 500 500 0.83 6.84 12.12 11.86 0.979 18.96 18.75 169 1.1
L1-0.8-60-40 4500 400 200 308 1.00 8.24 9.49 9.40 0991 17.73 18.75 8.1 5.5
L2-0.8-60-40 4500 400 200 411 0.92 7.55 11.27 11.16 0.990 18.82 18.75 15.7 0.4
L3-0.8-60-40 4500 400 200 528 0.82 6.74 12.51 12.39 0.990 19.25 18.75 18.7 2.7
L4-0.8-60-40 4500 400 200 616 0.73 6.01 12.69 12.57 0.990 18.71 18.75 153 -0.2
L5-0.8-60-40 4500 400 200 740 0.64 5.30 12.94 12.81 0.990 18.24 18.75 11.9 2.7
L6-1.0-60-40 4500 400 200 528 0.86 6.45 12.78 12.66 0.990 19.23 18.75 18.1 2.5
L7-1.2-60-40 4500 400 200 528 0.87 6.08 12.55 12.44 0.991 18.64 18.75 13.8 0.6
L8-0.8-40-40 4500 400 200 528 0.69 7.01 12.76 12.62 0.989 19.78 18.75 235 55
1L9-0.8-80-40 4500 400 200 528 0.93 6.34 11.38 11.27 0991 17.72 18.75 6.7 1.4
L10-0.8-60-40 6000 400 200 400 0.62 7.24 9.21 9.10 0987 2536 25 355 2.0
RZETHE - = — — — — — — - = — 17.3 0.6
T % — = — — — — — — - — — 8.5 5.1
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Table 3(b) Comparison of the deflection between formulas with FE (uniform distribution)

R I/mm m/mm ¢</(N/mm) fo/mm Affmm f/'mm fimm (A% (F(%)
L11-0.8-60-40 4500 250 1.2 9.89 7.72 17.61 18.75 -12.6 -6.1
L12-0.8-60-40 4500 500 0.9 7.42 10.96 18.38 18.75 -14.0 -2.0
L13-0.8-60-40 4500 373 1.08 8.90 10.09 18.99 18.75 -8.8 1.3
L14-0.8-60-40 4500 410 1.03 8.49 10.49 18.98 18.75 -9.1 1.2
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