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Shear lag model and design recommendation for axial forced
plate connected by side fillet weld

ZHONG Weihui, TAN Zheng , HAO Jiping
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: The section strength of steel member by partly connecting could not be fully realized due to the presence of
shear lag, which should be given more attention. Based on the concept of stress diffusion, the elastic and elastic-
plastic models for shear lag of axial forced plate connected by side fillet weld are established. With the help of the
finite element analysis software, the normal stress distribution could be obtained accurately through the calculation
of stress diffusion angle. Compared with foreign standards and test data, and considered the plastic range at critical
section, the practical formula for shear lag coefficient is obtained for design purpose, which could be used easily and

conveniently.
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Fig. 1 Axial forced plate with side fillet weld connection
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Fig. 2 Stress transfer of side fillet weld
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Fig. 3 Elastic— plastic normal stress distribution
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Tab. 1 Experimental results

A5 Bm R /mm PREERSY by RREEKEE L /mm P./kN FHE /KN
P-L1-1b 2PL 76. 2X6. 35 6 108 306. 39

P-1.1-2 2PL 76.2X6. 35 6 108 319.43 317.25
P-1.1-3 2PL 76.2X6. 35 6 108 325.94

P-L2-1 2PL 76.2X6. 35 6 127 319.43

P-1.2-2 2PL 76.2X6. 35 6 127 319.43 317. 26
P-1.2-3 2PL 76. 2X6. 35 6 127 312.91
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Fig. 4 Finite element model of test specimen
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Fig. 5 Stress distribution at the joint of P-L1 specimen
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Tab. 2 Comparison of test data and calculated value

AR P./kN P./kN P./P.
P-L1 317.25 311.12 1.02
P-1.2 317. 26 313.61 1. 01

XA 1. 02
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Tab. 3 Calculation results of elastic analysis
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0.30 1.395 0. 85 1. 364 0. 85 0.98 1. 00
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Fig. 6 Normal stress distribution at critical section
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Tab. 4 Calculation results of elastic-plastic analysis
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Fig. 7 Elastic-plastic normal stress distribution

at critical section(n=0.9)
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Tab. 5 Shear lag coefficient and plastic range

w/L. (RN = EEMAE s
P y.e BRI L, Ve Vee

0. 50 0.82  0.89 (0.43)0.75 (0.15) 0.75 (0. 15)

0. 40 0.84  0.91 (0.48) 0.75 (0.13) 0.81 (0. 22)

0. 30 0.85  0.92 (0.49) 0.87 (0.33) 0.92 (0.49)

0. 20 0.86  0.93 (0.52) 1.00 (1.00) 1.00 (1.00)

e (DRPFBSIMUE AU G R (P, 7, 9% g
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B ayw/L; (2) 2 M JE ANSI/AISC360-101%1, 24
w/L<0. 25 B} y=1.00, 2 0.33=w/L>0.25 i} y=
0.87, ¥ 0.5>w/L=>0.33 B y=0.75; (3)ME KM
J& CAN/CSA-S16-018), 4 /L <C0.25 B y=1.00,
W 0. 5=w/L>0.25 i y=0.540. 125(L/w), X4 w/L
>0.5 B y=0. 75.
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Tab. 6 Comparison of shear lag coefficients

EEBE  mEME R18)
kA L
w yl
EX] SR v
7 7. 7 . o

P-I.1 0.353 0.98 0.75 1.31 0.85 1.15 0.91 1.08

P-1.2 0.300 0.97 0.87 1.11 0.92 1.05 0.94 1.03
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