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Experimental study on seismic performance of connection between
coldformed C section steel wall frame and floor beam

Wang Xiuli' Chu Yunpeng'®  Yao Yong® Yang Yalong®  Gao Hongwei®
(1. Lanzhou University of Technology Lanzhou 730050 China; 2. Southwest University of Science and Technology Mianyang 621010 China)

Abstract: The construction detailing of wall frame—-floor beam connection recommended by the technical specification for
low-rise coldHdormed thin-walled steel buildings is simple but load transmission is rather complex. In order to study the
mechanics of force transmission and seismic performance of the connection 8 full scale specimens divided into 4
groups were tested under low—cycle loading. The results show that: (1) The energy dissipation capacity of the
connections constructed by the specification and the new connections enhanced by angles are strong the damage and
failure modes are ductile and the accumulated damage index are large. (2) The height of the web has a certain
influence on the bearing capacity of the connection recommended by the specification but has little influence on the
bearing capacity of the enhanced connection. (3) The ductility factor of recommended connections are larger than that of
the new connections before the self4apping screws off regional deformation of the connection is large. The ductility of
the enhanced connection is mainly provided by the floor beam bend the deformation capacity is relatively weak
specimens under an axial compression ratio of 0.2 have obvious yield platform. (4) The connections are suggested to be
simplified as nominally pinned when calculating the structure and the ends of the beam should be enhanced to avoid
premature local buckling of the beam web.
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Fig.2 Dimension of specimens for coupon test
5
o A, Ly
A l
di Ll ! ly + Al
de = 5 a—flﬂl—nlo—ln o=l a)
(1)
N N Ly + Al _
° g = A - Aolo/l 0-0 l() - O-O( 1 + SO) (2)
: 1 =0.19 o, =
14 ' 379.07MPa; 1&gy =0.22 o, =292. 45MPa
’ (1) (2) ; 1e=0.17 ¢ =

451.21MPa; :£=0.20 0 =356.79MPa.



52 - 2015
1
Table 1 Material test results
(‘mm) ( MPa) (GPa) (%) ( MPa) (%) (%)
MP1 0.90 312.59 163.06 0.19 385.19 22.47 33.33
MP2 0.94 306. 38 155. 08 0.20 373.05 22.29 33.20
MP3 0.92 314.49 162. 41 0.19 378.99 22.56 35.33
0.92 311.16 160.19 0.19 379.07 22.44 33.95
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Fig.4 Illustration and site layout of test setup
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Table 2 Number and parameters of specimens
(kN)
1 CS-89-0.2 C89 x44.5 x12 x 1 32.7
2 CS460-0.2 C160 x40 x 10 x 1 17.8 0-2
3 CS-89-0.4 C89 x44.5 x12 x 1 65.4
4 CSH60-0.4 C160 x40 x10 x 1 35.6 0-4
5 NCS-89-0.2 C89 x44.5 x12 x1 32.7
6 NCSH60-0.2 C160 x40 x 10 x 1 17.8 0-2
7 NCS-89-0.4 C89 x44.5 x12 x 1 35.6
8 NCS-H60-0. 4 C160 x40 x 10 x 1 35.6 0-4
“CSH600.2”7  “C 160mm 0.27 “CS-89-0.47 “ 89mm 0.47,
3 O O —1|D4 D12 DIt D3 ]
Table 3 Loading scheme = pg
(' mm) (rad)
1 +4.5 3 0.005 . 7 e
2 +9 3 0.010
3 +18 3 0.020
D6
4 +27 2 0.030 O O] o1 Dz ﬁDTOD T |
5 +36 2 0.040 D5
6 +45 2 0. 050 (a)
7 +54 2 0.060 <5
8 +63 2 0.070
9 +72 2 0.080
10 +81 2 0.090 R
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I o g = __
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Table S Summary of characteristic load and displacement
I
P(kN) A (mm) E, P (kN) Ay (mm) E o P, (kN) A, (mm) E,
CS-89-0.2 2.515 63.0 0.50 2.835(100%) 108.0 0.63 2.415 181.0 0.66 2.87 3575(100%)
CS-H60-0.2 3.580 44.5 0.37  4.380(154.5%) 85.5 0.42 3.725 148.0 0.50 3.32 3899(109.1%)
CS-89-0.4 2.054 53.6 0.52 2.440(86.7%) 63.0 0.58 2.074 89.5 0.70 1.67 3670( 102.7%)
CSH160-0.4 2.695 108.0 0.50 3.070( 108.3%) 135.0 0.54 2.610 178.5 0.61 1.65 3280(91.75%)
NCS-89-0.2 2.685 83.0 0.51  3.240(114.3%) 117.0 0.60 2.755 150.3 0.61 1.81 4071(113.8%)
NCSH60-0.2  2.610 74.0 0.49 3.120(110.1%) 117.0 0.68 2.645 192.0 0.64 2.59 4297(120.2%)
NCS-89-0.4 1.950 60.21 0.51 2.010(70.90%) 63.0 0.54 1.710 100.9 0.55 1.68 3250(90.9%)
NCSH60-0.4  2.530 65.7 0.53  2.900( 102.3%) 94.5 0.60 2.465 146.0 0.83 2.22 3844(107.5%)
CS-89-0.2 o
3.5 M, 1 6,
3.5.1 6. 6 0.2
; 0.4
0 ( EN 19934 -8:2005) 3.5.2
(i, =EL/l) 0.5
; 25 o
K, =M,/6, K, ; 11,
6
Table 6 Rotational stiffness and line stiffness of beam
K, ( x 108N/mm) 0.5i,( x 108N/mm) 25i,( x 108N/mm) D
CS-89-0.2 0.972 0.882 44.101 0.91
CS-H60-0.2 2.737 0.882 44.101 0.93
CS-89-0.4 0.619 0.882 44.101 0.66
CSH60-0.4 0.599 0.882 44.101 0.66
NCS-89-0.2 0.972 0.882 44.101 0.69
NCS-H60-0.2 0.861 0.882 44.101 0.77
NCS-89-0.4 0.315 0.882 44.101 0.69
NCSH60-0.4 0.672 0.882 44.101 0.66
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