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Experimental and Statistical Analysis on Load
Carrying Capacity of Metal Plate with
Orthogonal Oriented Teeth in Light Wood
Frame Construction

HE Minjuan* , HE Guirong® , NI Jun®, YANG Chunmei?

(1. Department of Building Engineering, Tongji University, Shanghai
200092, China; 2. Suzhou Crownhomes Co. Ltd., Suzhou 215000,
China)

Abstract: This paper presents an experimental study on
mechanical properties of a new type of metal plate,in which
its teeth are orthogonal oriented. Experiment was designed to
investigate the load-deformation relationship, ultimate lateral
capacity of teeth and ultimate lateral slip capacity of teeth for
this type of metal plate connected joints. 40 specimens were
tested under tension loading parallel-to-grain. Experimental
data of load-deformation were fitted to Foschi model with the
least-square method, the goodness of fit was verified by classic
statistical method, and the Foschi model being adopted to
represent the load-deformation relationship of wood-based
connections had been widely accepted and extensively verified
by experimental study. Then the probability distribution model

for load carrying capacity was determined by goodness of fit
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test. Based on reliability theory, characteristic values for
ultimate lateral resistance and ultimate lateral slip resistance
were determined on the basis of the probability distribution
model. Analytical results indicate that this kind of joints
exhibit high ductility and low variability.

Key words: metal plate with orthogonal oriented teeth; curve

fitting; load-deformation curve; load-bearing capacity

R AR G5 R PR BT Rk RE 4 s 38 A4 RL AT
A AR B AR B T A BRAR AR &5 4 v 3z g
1) — T 2. 15 32 4 K o oL FH 5 AR A &5 4 3 3
HOR MR A4 1 R 0% 4 B2 BT i B 4G HOR 3 RE
TIPS ML R R . L. T i
MR 5 R 3R 4y E

A P T 2 el A 1O AR Cn M-20
PR . 3% 15 AR — A 2 4 1) P AT SR Y
ARERRE T B B2 L A RO KL IS A T
FHZ 7097 8 WNZ PR A5 R E
BRRURSEF R A I T, E N A T IS
A D A LE S8 il D AR 1A T R LSS )l
HEZ) o W 1) A A R 0 7R 3R T e AR SCHR AR M I
2 E AR X FP YA T TN IR — A Rz )
(A5 8 AT AR RE A 5 %A RS o 11 4

AR SO IEAE Rl AR A A7 2P AT T AR SO 1) B
(79 s R BE AT T R RS, 76 a8 L ik I
SR RTS8 B 7 o i Bd e HEA T AR S T o A
E HME AR AR, Fi IR GB 50068—2001¢ 445+
A SERE BT — bR ) B 1 AR W R R 2 0 A
WEAE S V3 B v B 7R 3 0 A (L s R FE e /N 3 i
B, 3R F Foschi 2020 #0044 T1Z 06 B34 471 S0 2
TR 4L .

FEWH T E R S0 B H (2006BAJ04A02) 5 B B A 1 Tl E Bh 35 H (2008DFA71990)
YEE R« TR (1963—) o Bz AR il ot s 205007 [ 0 WSS AR 254 . E-mail: hemj(@ tongji. edu. cn



1582 EIR N = 3 D)

CURYE

1 HRXH

1.1 REH

AL AT NI ORI S S W N S 0 I K
2 Fip.

PR R 3 1 i s 1 A TR A 85 4 v iy P 1) B A
MRZH =B E ZAZ (SPF 27 ), 452 3% [E W3 Hobt
WFEE R T e o Sk a4 i FH RAS At R FH I 55 2.
RS A RS 38 mm x 89 mm., K EE 2 310
mm. {59 HI AL A% A1 B SF- 4 5T 5 %5 B O 0.517 kg«
m S E KRN 17.3%.

TR T A4 AR 14 A T RN R G R
RGAT PR w) Az 7 1 1 28 5l B 145 B R B
AR T B AR FE AR JEL B Ry 1 mm, B°F 5 KA
1.24 MK 8.4 mm, 145 5E 3.2 mm(& 1). ik
TR R Q235 Y, Hosbgbi st E = 205 GPa., Jmi ik
SREE f, =235 MPa.

1 EXFHIER
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Fig.2 Test specimen of metal plate without main axis

connected joint and its set-up(unit: mm)
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Fig.3 Failure mode and load-deformation curve of some

metal plate without main axis connected joint
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Tab.1 Statistical analysis of experimental data for teeth ultimate bearing capacity and ultimate lateral slip capacity
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Fig.6 Experimental data frequency histogram
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