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Shear Capacity Evaluation of Steel Plate Anchors Using Folded Steel Plate
in AU-composite Beam
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Abstract - Based on U-shaped composite beam, the new form of AU-composite beam were developed to create economical and
efficient components reducing the cost and shortening the length of construction work. Because the U-shaped sections are open
and needs to be fixed by topping concrete securely. Therefore, it is required to maintain the U-shaped sections in a structure and
to work in the safe condition through construction. It also requires accessories that resist the horizontal shear force for synthesis
between the top and bottom of the U-shaped section. To reinforce these shortcomings, a shear connector has been developed with
various purposes of steel plate anchors. In this study, the steel plate anchors were directly tested and the shear force was evaluated
by the horizontal shear force. The experiment was divided into two types, depending on the applicable deck plates. As a result of
the experiment, the continuous type specimens showed greater resistance in both strength and displacement than the ones of stud
anchor specimen. In discontinuous type case, due to shear simulations and simple element analysis, the less increase the ratio of
width to height and the more shear strength decreased. Thus, the shear strength equation of the stud anchor was modified to
suggest the new shear strength based on the testing results.
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Fig. 1. Effect of composite action

(b) AU-composite beam (application of truss deck)
Fig. 2. Application shape of AU-composite beam
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Table 1. List of specimens (continuous type)

Dimension |Lower steel plate
(mm) (U shaped)

(a) Stud | Stud anchor 19
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Fig. 6. Detail of specimens (continuous type)
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Table 2. List of specimens (discontinuous type)

Specimens Parameter Dimension A, (mm?)
(mm)
(d) ST-01 Stud anchor 19%100 283.5
Steel plate anchor
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(f) ST-03 (Thk : 6.0) 100x60%6.0 360.0
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(a) Front view

(b) Side view

Fig. 8. Setting of specimen and measuring equipment (discon-
tinuous type)
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Table 3. Test results for compressive strength of concrete
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Fig. 9. Failure mode of specimens (continuous type)
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Table 5. Results of direct shear test (continuous type)

Table 6. Results of direct shear test (discontinuous type)

Specimens | % | o | f | Fam | O
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(c) AU-U | 7747 650.7 0.8 1,320.8 16.3
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Fig. 12. Load-displacement relationships of specimens (discontinuous type)
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Table 7. The comparison of V., and V;

theory

(continuous type)

v I/theory
Speci (PIC"” DO | @ | ® | @ |Thesun| Vis/
mens | Ny | Vo | Vie | Ve | Vi | (22| Vineors
(kN) | (kN) | (kN) | (kN) | KkN)
(a) Stud | 8019 | - - - - | 7484 | 1.07
(b) AU-O|1,723.0| 11953 | 277.0 1528 1003 | 1,7254 | 1.0
(c) AU-U|1,320.8| 796.9 | 276.2 ‘ 86 |1,2849| 1.02
Table 8. The comparison of V., and V},.,,, (discontinuous type)
Speci | Viw |Eq. (1) Ezﬁ ((7)§ léfht(;’f V,../ | Failure
mens (kN) (kN) (kN) (kN) Vz}zcm‘y mOde
() Stud
ST-01 685.1 | 680.4 - - 1.00 anchor
() Steel PL
ST-02 732.1 - 682.8 | 874.8 0.84 anchor
(0 954.3 - 9104 |1,296.0| 1.05 | Con’c
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Table 9. List of FEM model

S 1T R dAsta 4
A= HY 10mm T2
Table 100 A5} 1L, E—=o]u|7} 1,02 4= dlof of

Model Th(lr‘;krﬁfss }(Isil;t width-height ratio
(1) 4.5-60 60 1.0
(2) 4590 45 90 1.5
(3) 4.5-120 120 2.0
) 6.0-60 60 1.0
(5) 6.0-90 6.0 90 1.5
(6) 6.0-120 120 2.0
(7) 9.0-60 60 1.0
(8) 9.0-90 9.0 90 1.5
(9) 9.0-120 120 2.0

height
0mmi-~120mn

(a) Detail of analysis

concentration
¢ lower part

(b) Analysis model

Fig. 13. Setting of specimen & measuring equipment

Table 10. List of FEM

Specimens i 5 4 Average
N | A 510 | Proo | Paso | Psao | o
(1) 576 | 594 | 614 | 63.8 | 67.0
2) 42.6 | 450 | 474 | 49.8 | 522 -
3) 66.1 | 33.6 | 354 | 37.3 | 39.3 | 41.7
@ 0.74 | 0.76 | 0.77 | 0.78 | 0.78 | 0.77
(©)1(Y)] 0.58 | 0.60 | 0.61 | 0.62 | 0.62 | 0.60
4) 769 | 79.2 | 82.0 | 853 | 89.6
%) 56.7 | 59.7 | 633 | 66.0 | 69.6 -
6) 88.2 | 448 | 47.6 | 49.8 | 52.6 | 55.5
54 0.74 | 0.75 | 0.77 | 0.77 | 0.78 | 0.76
6)/4) 0.58 | 0.60 | 0.61 | 0.62 | 0.62 | 0.61
(7) 115.5|118.8 | 122.6 | 127.8 | 134.0
(8) 853 1900 | 946 | 992 [ 1054 -
) 1323 66.8 | 71.1 | 74.3 | 78.6 | 82.9
(@] 0.74 | 0.76 | 0.77 | 0.78 | 0.79 | 0.77
o7 0.58 | 0.60 | 0.61 | 0.62 | 0.62 | 0.60
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