%33 K %6M EHMAFE TRFIR Vol. 33 No. 6
2016 11 A Journal of Architecture and Civil Engineering Nov. 2016

NEHES:1673-2049(2016)06-0098-08

WERRIFTRERMERERALL TR X

Z37%  REA BRm
(LMK ©A TREBE A WM 3501165 2. PZARSIRHER S LA TR%H AT /% 710055)

HE. M TAARNERBRLIFREBAERL KM AT ENBEZ LA EX . B LT
HHOMBEARA S RELERIFFIARMET I EERZ AL IRNERE L FREBMN
HEEEBRALEETWEL TN AR TN .IHEAART K@kt LT E rom 28, #X
ME R LB EOBAERA R ML R R L EN T EeR AT AR AEAXTRAREET &
MERRH T MEERN T EX DS FHAREZAKE T AKX AX ., £REW KA
REGBE KM EHER GB50923—2013 PRERZAKITETEFINTELERERABLER
e BT T R R KA B A RS

KBRMERBL; FRERMAE; BRI K@ T A2

hESES . TU375. 3 XHkFRAEES: A

Calculation Method on Equivalent Slenderness Ratio of
Concrete-filled Steel Tube Battened Columns

YAN Qiao-ling' , CHEN Bao-chun', XUE Jian-yang®
(1. College of Civil Engineering, Fuzhou University, Fuzhou 350116, Fujian, China;
2. School of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, Shaanxi, China)

Abstract: The assumptions and formulas of existing calculation methods for equivalent
slenderness ratio of concrete-filled steel tube (CFST) battened columns were analyzed. The
calculated ultimate load capacity results were compared with test results. Based on the shear
deformation theory of battened columns, each shear deformation item and its proportion in the
whole deformation of CFST battened columns were analyzed. The unreasonableness in the
existing method was pointed out. According to the calculation method of multiplication algorithm
for equivalent slenderness ratio of CFST battened columns, the simplified formula of shear
flexibility parameter was introduced to shear factor formula. The relationship between the
amplification coefficient and shear flexibility parameter was obtained through the fitting analysis.
The results show that the ultimate load carrying capacity can be calculated by adopting the
calculation method for equivalent slenderness ratio and stability coefficient formula in GB 50923—
2013. The calculated ultimate load carrying capacity agrees well with the test result, which
indicates that the proposed method on the equivalent slenderness ratio of CFEST battened columns
is simple, practical and enough accurate.
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Tab.1 Parameters and Test Results of Specimens in Literature [10]
2451 KA 2 i /m FEB B 6/ m B MR «/m KAt A Vo e AN A&# I N /kN
BLs-1 1.2 6 17 1900
BLs-2 2.4 12 17 1 850
1 0.40 0.375
BLs-3 3.2 16 17 1 800
Bls-4 4.0 20 17 1 750
BMs-1 1.2 9 17 1 860
BMs-2 2.4 17 17 1 800
il 0. 30 0.375
BMs-3 3.2 23 17 1750
BMs-4 4.0 29 17 1710
BSs-1 1.2 14 17 1 833
BSs-2 2.4 28 17 1 700
I 0.17 0.375
BSs-3 3.2 38 17 1 546
BSs-4 4.0 47 17 1450
BSd-1 1.2 14 8 1 900
BSd-2 2.4 28 8 1 740
I 0.17 0. 187
BSd-3 3.2 38 8 1 660
BSd-4 4.0 47 8 1 550
%2 BREKALMBERMIHER
Tab.2 Calculation Results of Equivalent Slenderness Ratio and Stability Coefficient
HERKAIL A~ RHK FRERE o
A4 5 A A1
Tk J5ik: 2 Jiik 3 Jiik 1 Jiik 2 J5ik 3 Tkl Jiik 2 Jiik 3
BLs-1 6 17 70 18 8 11.70 3. 00 1. 41 0.58 0.92 1. 00
BLs-2 12 17 71 21 17 5.91 1.73 1. 41 0.57 0. 88 0. 95
BLs-3 16 17 71 23 22 4.48 1.46 1. 41 0.57 0. 85 0. 85
Bls-4 20 17 72 26 28 3.64 1.31 1. 41 0.57 0.82 0. 80
BMs-1 9 17 70 19 11 8. 84 2.35 1.41 0.57 0.91 1.00
BMs-2 17 17 71 23 22 4. 50 1.46 1.41 0.57 0. 85 0. 85
BMs-3 23 17 73 27 30 3. 44 1.28 1.41 0.56 0. 81 0.78
BMs-4 29 17 74 31 37 2.82 1.19 1. 41 0. 56 0.77 0.73
BSs-1 14 17 71 22 19 5. 19 1.59 1.41 0.57 0. 86 0. 89
BSs-2 28 17 75 32 39 2.73 1.18 1.41 0. 56 0.77 0.72
BSs-3 38 17 78 40 52 2.15 1. 10 1.41 0. 54 0.72 0. 65
BSs-4 47 17 83 49 64 1.82 1.07 1.41 0.53 0.67 0. 60
BSd-1 14 8 37 16 19 2.73 1.17 1.41 0.73 1. 00 0. 89
BSd-2 28 8 44 29 39 1.62 1.05 1.41 0. 69 0.79 0.72
BSd-3 38 8 50 37 52 1. 38 1.03 1. 41 0.66 0.73 0.65
BSd-4 47 8 57 46 64 1.26 1.02 1. 41 0.63 0.68 0. 60
AR N oo FISCHRLT0 TR R0 25 RN N/ N BBIEFN T 22555002 1. 602 F10. 161, J5 7%
Nue=4Nw e | 5 2 AREIIHAE N/ N B EIE RN T 2253 51 0 1. 161
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Tab.3 Structure Parameters of CFST Truss Arch Rib
BT | RE A | R R (i gk i 40 45 B SRR | RO X
BEAENERKE | R | 3030 400 8 1050 550 8 2. 89 0.87 0.48
FAREINFAL KR | WAk | 2 480 400 10 1250 750 12 1.98 0. 84 0. 40
IR W MPE AT | B | 8 800 351 7 4 400 920 14 2.00 0.96 0.81
WL ERIEILUBE | PUBHTL | 3 300 500 10 1650 950 24 2.00 0.85 0. 42
JUVERE TORRURHE | MU RHTEC | 3 560 720 16 1780 1220 16 2.00 0. 80 0.31
IR 2 A A | TR 4 400 650 14 2 200 1 000 24 2.00 0.85 0.55
EIRMW RV RMF | AT | 7 180 711 16 2 920 1220 22 2.46 0. 90 0.58
WAL R Ve IE RAF | DU AT X 2 360 355 7 1180 920 14 2.00 0.85 0.22
PUNE VLRI —BF | WA | 7 240 762 16 2 680 1320 30 2.70 0. 89 0.51
SRR R | DY AT R 7 380 600 16 4 000 1200 30 1. 85 0.92 0.70
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