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STRENGTI OF STEEL PLATE SHEAR CONNECTOR

LH M. F F— AT
Tamon UEDA, Chin Chee-Kiong

Shear transfer capacity of single steel plate shear connector was
investigated by conducting direct pull-out test of 24 specimens. A
shear connector was welded on base steel plate which was facing
concrete. There were observed 3 types of concrete failure. For all
the specimens, however, shear transfer capacity was controlled by
brittle failure of concrete surrounding shear connector, Shear
transfer capacity and failure mode depend on height of shear connector,
ratio of thickness to height of shear connector, and ratio of base
plate thickness to shear connector thickness. Based on the test
results as well as elastic analysis with finite element, formulae were
proposed to predict shear transfer capacity for one type of concrete
failure.
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Table 1 Specimens and test results WEY ¢ v $ SO
v ~
HEE XA T Y —
K Ij‘\ ﬁl.l.l \ >
Specimeni Mg, Tse Tap e Py, test | Failure | Py oay | Py tegt | Py, test b 7 7 9'}: ﬁb 530
Mode pu,t:al ty mmO)ﬁlE"@&’Bo ‘?HJEE
1.1 nm om NPa kN kN .
Vew L BEHED
M 9| 5.8 | 5.8)31.9] 35.32 r | 3s.38| 1.00 | o.829 ER— AR DB IR
A2 40 | 5.8 | 5.8)33.2| 53.96 b33 - - -
A3 80 | 5.8 | 5.8 33.4| 53.96 | 111 - - - LEOETZE—RY
Bl 9| s.8| 5.8 32.4| 36.30 I 35.65| 1.02 | 0.845
B2 10 | 2.8 {10.9 [ 33.0 | s50.03 I 45.35| 1.10 | 1.039 - S DL
B3 35 | 10,9 [ 19.0 | 32.5 [ 110.85 11 - - - iy B e
B4 30 | 5.8 [10.9 | 35.5 | 115.76 1 |107.86] 1.07 | 0.772 VL A S e T
BS 16 | 2.8 | 2.8 | 35.4 | so.52 1 45.60 | 1.11 | 0.633 J7U—FTRYIT
B6 16 | 2.8 |19.0 | 36.4 | s55.43 I 55.71| 0.99 | o0.685 1 ]
B7 20 | 2.8 | 5.8 36.4{ 54.98 1 60.01] 0.92 | 0.543 e LERO 1 EFHDD
B8 40 | 5.8 | 5.8 35.8 | 109.38 1 |101.14] 1.08 | 0.5¢5 -y
B9 a0 | 5.8 |10.9 | 43.2 | 137.34 1 |130.96] 1.05 | 0.623 CHEO-I2EAL.
B10 30 | 2.8 | 5.8 35.1] 60.82 1 67.46| 0.90 | o0.408 . .
B11 53 | 5.8 [10.9 | 41.2 | 143.23 T | 140.47 1.02 { o0.502 Rh%x5x k. Y72
B12 490 | 2.8 [10.9 | 32.9 | 73.58 1 71.89| 1.02 | 0.382 R -
B13 53 | 2.8 | 5.8 36.6 | 79.45 I 83.28] 0.95 | 0.296 2T HIN—ABRE
B4 20 | 10.9 | 2.8 ] 31.2 | 5.7 1 64.72{ 1.02 | 0.643 .
815 15 | 5.8 | 2.8 | 31.6 | st.o1 I | s0.05] 1.02 | o0.721 $PElEEXh. 20
B16 28 | 8.1 |14.7 ] 21.4 | 64.75 1 - - - N )
B17 28 | 8.1 [16.0 | 23.0 | 65.73 11 - - - MElY. Y1 TAT
B18 16 | 4.9 | 9.4 | 230 46.11 11 - - - ) )
B19 28 | 8.1 [16.0 | 40.7 | 69.65 I - - - VA Ty
820 10| 2.8 [10.1 | 28.2 | as.15 I a1.93| 1.05 | 0.9 >rV—rTay 7k
21 16 | 4.9 | 5.4 405 69.16 1 - - - 5 350m. ¥ 47 B
, TL50mTH Y. N—2A
Note: 1) Hget height of shear connector, Tget thickness of shear connector,

T.,: thickness of base steel plate, té: concrete cylinder strength,

sp*

Pu,test: measured strength, Pu,cal: strength predicted by Eq. (1),

£1: Eq. (2}
2) Failure mode I:

II:
111

punching shear failure of concrete in front of shear

connector

splitting failure of concrete from tip of shear éonnector
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punching shear fallure of concrete behind shear connector
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{a) Punching shear failure of concrete in front of sheor connector
{ Specimen B2, 20 : rigid sheor conneclor and bed plate )

(b) Punching sheor failure of concrete in front of sheor connector
( Specimen Af, B4~(3 [ flexible shear connector or bed plofe }

{c) Punching shear failure of concrete in front of shear conneclor
{ Specimen Bi4,15 . very fiexible bed plate }

(d) Splitling failure of concrete from tip of shear connector
{Specimen B3, 16~19  rigid ond high sheor connector and rigid bed plate)
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(e) Punching shear failure of concrete behind shear connector
{Specimen A2,3 ! shor} distance from back edge 1o sheor connector)

5071 __,]

Fig. 2 Failure modes
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Fig. 3 Deformetion of shear connector
and bearing stress distribution
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Fig. 4 Bearing stress distribution predicted by FEM
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2 Table 2 Strength of shear connector
| /Pu, test o7 ] in lapped splice
2 .03 —— 7
120 b Pu, ca! ave o/, .
[oF/
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3 - ) -4
- Y .
% 2 Specimen Py, test Py, cal Py, test
® 80} g 4 >
- u,cal
& | 4 | kN kN
a0 ] 5€23-2 40.60 41.417 0.979
5 i $C35-2 42.02 42.60 0.986
1 1 1 L /] 1 1
0 40 80 120 160
Pu, cal, kN

Fig. 7 Relation between measured strength
and strength predicted by Eq.(1)

///foilure of shear connector \
e
%%

(a) Specimen SC23-2 {b) Specimen SC 35-2

{ 2 shear connector ) ( t shear connector }

Fig. 8 Fatlure of shear connector in lapped'splice5)
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