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Fig.1 Specimen number Fig.2 Geometric dimension and detailing of specimens
®1 WM #®2 OSB1RS CSB i1
Tab.1 Properties of steel Tab.2  Properties of OSB and CSB
BJE  JEARGRIE PLhiSRE  BRMEE R s B Yhia
/mm__ /MPa__ /MPa _ /MPa __ /% BB R SRR BN LR
1.0 290.08 351.82  1.64X10° 29.81 & / MPa / MPa / MPa / MPa
1.2 291.32 35251 1.95X10° 3421 OSB #& 650 13.96 1770 24.53 3890
1.5 311.92 43896 1.91x10° 31.83 CSB #t 1370 932 5370 14.04 7 450

1.3 HEWRERMEHIE

IRBAEDE R RBOR AN F LB 0T, R 20 kN J7 BRI LIS T I d AR 4R, A fk
AR XTI RS 5ok R AR 2.5 om By RLF R 51PN, IREEE I 3 B . IXAFINEcR AL 1] ,
JngE R 0.5 mm/min Al 1.0 mm/min Fife. IXBNEHT, TR RmRE, BHERAZDE—&
HZ%E.
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Fig.3 Test set-up Fig.4 Failure modes of connection between steel and steel
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MR OSB ARz 1] i BUHIXS RS , SRET T IR IR 46 S b iefE A 2, BRET KN BT~ OSB +f ([ 5a),
SRETIRALINE], OSB Ml T datidt; BEE TR AZE FIE, SRETBIAME], OSB MRumipBI R E (&
5b). AfF OSB(H)-1.0-15-1.0 4RET kIR 4439 Wy (& 5c) .

(3) Hitk5 CSB #Ri%d: CSB B THatkrtrt, Prksa BEABINEESE, IRET M7 LE NS T IRET E 1%
Abmbt . AR R, BEEARARETHIN, MRS CSB MR W™ AMNEE, BETRMAET
CSB #iHt; HikF|AE A4, SRETESRAL ) CSB MU BUREI 48, TRl FRE; B CLRS B9 A i
N, EeZEEAE B CSB ARBEE I HLlT (18 6a) , AHITAAFIRET T EBAY CSB AR th BRI M B34 4% (%] ob) .
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Fig.5 Failure modes of connection between steel and OSB
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Fig.6 Failure modes of connection between steel and CSB
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Fig.7 The load-slip curves of specimens
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Tab.3 Characteristic values of test results

;‘@ﬁ/‘% ;s Z‘! % % -‘Lﬁ,ﬁ: gﬁ 7':5" Ae })e AO 8P pax 0.8 Pmax k r Amax Pmax
/mm  /kN / mm /KN /KN'mmT gy /KN

1 ST1.0-081505 017  1.09 0.42 2.18 5.15 0.98 2.73

2 STL.0-0.8-15-1.0 026  1.14 0.75 2.29 3.03 1.85 2.86

5 3 ST1.0-0.8-25-0.5  0.16  0.92 0.65 1.83 2.82 1.40 2.29
4  ST1.0-0.8-25-1.0  0.08  1.13 0.44 2.26 5.19 1.46 2.82

MRS 5 gri0.0.0.15-05 006 124 0.51 2.49 4.90 6.80 3.11
g 6  ST1.0-1.0-15-1.0  0.18  1.26 0.81 2.52 3.10 4.58 3.15
7 ST1.0-1.5-15-05 058 2.0l 2.73 4.02 1.47 5.48 5.02

8§  STL1.0-15-15-1.0 031  2.11 1.44 421 2.92 6.80 527

9 OSB(H)-1.0-15-0.5 0.60  0.68 2.05 1.36 0.66 3.56 1.70

10 OSB(H)-1.0-15-1.0 035  0.54 1.35 1.09 0.81 2.79 1.36

11 OSB(H)-1.0-25-0.5 0.61  0.75 4.79 1.50 0.31 8.06 1.87

12 OSB(H)-1.0-25-1.0 092  0.70 3.21 1.40 0.44 4.42 1.75

%= 13 OSB(H)-1.5-15-1.0  0.65  0.66 2.45 1.32 0.54 3.82 1.65
14 OSB(H)-1.5-25-1.0 136 098 527 1.96 0.37 7.07 2.45

R OSBAR 5 OSB(2)-1.0-15-0.5  0.84  0.84 4.61 1.67 0.36 6.74 2.09
B 16 OSB(Z)-1.0-15-1.0 089  0.81 4.54 1.62 0.36 7.54 2.02
17 OSB(Z)-1.0-25-05 085  1.13 5.20 2.26 0.44 10.13  2.83

18 OSB(Z)-1.0-25-1.0  1.05 097 6.45 1.95 0.30 9.90 2.43

19 OSB(Z)-1.5-15-1.0 0.18  0.78 2.10 1.56 0.74 3.82 1.95

20 OSB(Z)-1.5-25-1.0 090  1.05 5.87 2.09 0.36 1007  2.61

21 CSB(H)-1.0-15-0.5 0.19 032 0.37 0.64 1.71 0.50 0.80

22 CSB(H)-1.0-15-1.0 020  0.29 0.37 0.58 1.56 0.50 0.73

23 CSB(H)-1.0-25-0.5 020  0.32 0.52 0.63 1.21 0.74 0.79

B 24 CSB(H)-1.0-25-1.0  0.19  0.33 0.45 0.66 1.48 0.61 0.83
=l 25 CSB(H)-1.5-15-1.0  0.15  0.36 0.34 0.71 2.13 0.46 0.89
HI#R 5 CSBMK 26 CSB(H)-1.5-25-1.0 022 0.33 0.45 0.66 1.48 0.60 0.83
ek 27 CSB(2)-1.0-15-0.5 0.16 031 0.35 0.61 1.74 0.52 0.77
28 CSB(Z)-1.0-25-0.5  0.18 042 0.85 0.84 0.99 1.14 1.05

29 CSB(Z)-1.0-25-1.0  0.16 044 0.52 0.89 1.72 0.84 1.11

30 CSB(2)-1.5-15-1.0  0.18  0.42 0.41 0.85 2.08 0.56 1.06

31 CSB(2)-1.5-25-1.0 036  0.48 0.89 0.95 1.07 1.21 1.19

1E: Rk CSB(2)-1.0-15-1.0 HARIEWBIR, Zikeh TR, FbRF1H ZA M5
(1) SRR JE BEXT 32 B AR 27 B R

SIS AGESE: BIBUR B etk BT AR
W, MIEH 1.0 mm A 15 mm BIRPES5HUER 0.8 ]
mm FAMEILE, SZBTRE N AR R T 10%~ 14%F0
83%~84%; KA MM RN, HBURETEZRRE
PR DR, A AR BRI B S

Itk 5 OSB Mk : OSB HuttkHEA —& i i,
FORHRE T ) AP RRAR T A . BIARE BEXT 51 OSB o 2 4 e s o 12 e 16 us 20 2 24 26 28 w0

75

AR IR HUBTPERE SR, AR 1.5 mm B8 RAIEERR
WA SHREH 1.0 mm BRPRAHLL, 23R NRR T Fig.8 Peak loading of specimens

21%~40%, AR5 BEXT 5 901 OSB 3 1% PR ET 32 BY /AR ) M/, 1.5 mm JEHIAR 5901 OSB AR3%E £

SRS L AR A 1.0 mm K PE Y 0.97~1.07 5.

Mtk CSB Mu#k: M CSB MR EEARDL AL CSB M s /3 HIgs, HIMS CSB MRA
BORET RN BRSO 42 A CSB AR B B LT, TRET IR LRI, SRAR S X RERR B9k 5
PIARESR LB PERE R RN, BIBRE N 1.5 mm BIRAE SAREA 1.0 mm BRPRAT L, 28RO
T 7%~22%.

(2) BubA 1 Y524y 1) 22 ot LB P AR A 0
OSB Al CSB MOy IR b}, Bk 32 hi et e iy J5 1 X R B By e A — X2 52 . OSB
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BRI £F Y3 Rl A F SR £ 42 B AF A B, PLBTRBNE T 7%~51%; CSB RN 4z hiik i
SR YRR, FUBRBI R T 33%~34%.
(3) Jimgas Xt i B9 P R Py R
15 TN W) AR — AR B AR R AR S B BGESR AR 5 CSB MU iR A P32 BY AR H) X TR
SHERE, M )E N 1.0 mm/min KA S 0.5 mm/min BRI EE, ZRAREAENIRE T 1%~23%;
XTItk S CSB Mg+, M#E E 1.0 mm/min #ikfE 5 0.5 mm/min BHRFRAHLL, 239K R T
2 5%. XTI OSB Mk, MG EM 0.5 mm/min #§ % 1.0 mm/min, REAET) AR T Z) 3%~20%,
FEE PURAK R BERIRS BN, IXPE R M £ EAE UL ABURET S OSB Muz AN BBy DIHF R AUr,
TIEIE FE B3R R AE— REFRJE LR Y SR AL B R RN, SRR BB B A PRI
(4) SRETEARbA L Sk BE BOA HUST I AE A 52 0
XTI S TARGESE, SRET MU S BB AR 2 5 R BT BB, AT BN XTI
OSB tiftk, WRET MU LR M 15 mm BN 25 mm, RAFMHIETRE IR EL 10%~49%; XT
MM CSB MR , T4 IMERET AU 30 S B 2 T ARG ki A7 iR 00 A e SR BT 30 Y B e v B AR S 4
([ 6b), BRETEMRAIALPER 15 mm BIANE 25 mm, AAFEZETRE S HERL 13%~38%.

4 ZHip

ASON ¥ 25 RE RV 25 AR 2 b B BORET R G T PR RE AT T AR TS, Bl UT46e:

(1) HAR S HIARESZ R TE 50 SR BT FLAL AR Ja 0 TR AR ET S BT W 5 AR5 OSB Ui &
KA A BORET B FEARARR OSB M ¥R Y B 3443 )2 5 B 5 CSB BUEH MBI RN A BURETAL CSB AR
A AR T BT

(2) BEAEBRE BB IRET EARM L G EE R N, H BORET SR M Z 8RB A it &5 BaA
BB LRI, BIARSBOER AT MRS CSB BUERGRIF M2 3RS AR, RS OSB Busk
AP IR SRR ) B — R RIS

(3) OSB M5 CSB HHA T, JhILF 45z hiik it i3 8T RE ) BRI TR S e hiidfh . h
T CSB # 5 OSB #AH btk s, AR5 OSB MR BT MBIt T-HIMR 5 CSB MR IALE .
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An impact analysis on seismic behavior of steel reinforced concrete abnormal
exterior joint with effect of short-limb wall

BAI Guoliang, LI Ruiwen, ZHU Jianing
(School of Civil Engineering, Xi'an University of Architecture & Technology, Xi'an 710055, China)

Abstract: The paper presents the studies on different seismic behavior of steel reinforced concrete (SRC) abnormal exterior joint
with short-limb wall at different directions, by concrete damaged plasticity model of ABAQUS, based on the steel reinforced
concrete frame main power house. Numerical analysis indicates that the short-limb wall at longitudinal direction can improve the
ductility and failure mechanism of the joint, avoiding the failure mechanism at column hinge. The short-limb wall at transverse
direction can increase capacity and stiffness of the joint substantially, and decrease the degradation rate of stiffness. The short-limb
wall can enlarge the area of hysteretic hoop and improve seismic behavior of the joint.

Key words: abnormal exterior joint of SRC; seismic behavior; concrete damaged plasticity model; short-limb wall
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Experimental study on shear behavior of screw connections in
cold-formed thin-wall steel structures

HAO Jiping', LIU Bin', SHAO Dayu', WANG Yijun', LI Kelong', LI Yuechen®

(1 School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. Shaanxi Architectural Design & Research Institute Co., Ltd., Xi'an 710018, China)

Abstract: In order to investigate the shear behavior of the screw connections between steel and steel, oriented strand boards (OSB)
or calcium silicate boards (CSB), a total of 32 specimens of screw connections were tested. The loading process and failure modes
were analyzed. The factors such as steel plate thickness, the direction of tension fiber, loading rate and the distance between the
center of the screw and the adjacent edge of the sheathing, which influence the shear capacity, were researched. The results indicate
that the failure modes of connections between steel and steel are the local compression of screw holes and the shear fracture of screw
heads. Screw connections between steel and OSB sheathings happened to the inclination of screws severely and the splitting of the
edge of sheathings. The damage phenomena of screw connections between steel and CSB sheathings are the tensile failure of the net
section of CSB sheathing on the location of the screw. With the increase of steel plate thickness and the distance between the center
of the screw and the adjacent edge of the sheathing, screw connections have larger shear capacity. With the increase of the loading
rate, the shear capacity of screw connections between steel and steel or CSB sheathings could be strengthened, but screw connections
between steel and OSB sheathings have lower shear strength. Owing to the direction of tension fiber of OSB and CSB sheathings, the
perpendicular-to-grain loaded connections may give lower shear capacity compared with the parallel-to-grain loaded connections.
Key words: cold-formed thin-wall steel; screw connections; the shear behavior; experimental study; the shear capacity
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