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AN EXPERIMENTAL STUDY ON THE BOND CHARACTERISTICS OF EMBOSSED STEEL PLATES

RHE—R* REEW™ HE—F
By Keiichiro SONODA, Hiroaki KITOH and Kazuo NAKAJIMA

The embossed stecl plates are placed in the stcel products series developed to enhance their bond
characteristics for steel-concrete composite structures. However, the characteristics dependent upon
the size, shape and arrangement of their embossments has not been specified yet.

In this study, therefore, we have conducted the direct shear loading tests of composite structural
elements consisting of parallel placed two embossed steel plates and a core concrete block under
various constant |ateral pressures 1o reveal the shear bond characteristics of these plates. Ribbed
steel plates with various heights, spacings and numbers of the embossments were used in the
clements, and ordinary plain plates were also prepared as a reference. As a result, bearing failure
modes were mainly observed where concrete in front of the embossments was Jocally crushed, and
the empirical equations to estimate the shear bond strengths in the modes have been proposed.
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Embossments

Plate

Test
Height Si‘;a;' Width Thick- Number Margin Thick Length oo

Bear.
Area

Material Propeties

Ared  Yigld UM,  Elastic
Ratio “point Swrength Mod.

h, St b t n L t L m A fsy fsu Eg
# (mm)  (mm) (mm) (mm) (mm) (mm) (mm) (mm) ) *) **)
1 15 10.5 0.0300
223 45 5 9.5 9 2.5 12 450  0.0500 0.900 2792 4391 212
3 35 85 0.0709
4. 135 S 7.5 0.0033
5 25 45 5 65 1 2025 9 450 0.0056 0.100
6 3.5 5.5 0.0078
7 15 7.5 0.0067
8 25 45 5 65 2 177.5 9 450 0.0111 0.200
9 35 : ¢ 55 0.0156
10 1.5 75 - 0.0133 -
11 25 45 ‘5 6.5 4 127.5 9 450 0.0223 0.400 2886 4413  2.04
12 3.5 ) 5.5 0.0311 )
13 35 147.5 0.311
4 35 18 555 4 1815 9 450 0.0311 0.160
15 12 193.5 0.107
16 1.5 _ 15 ' 0.0267
17 2.5 45 5 6.5 8 27.5 9 450  0.0444 0.800
18 3.5 5.5 0.0622

1) Unit: * in kgf/cm® ;** in 10°kgf/cm’. ZI)Area Ratios: m=nh /L; A=ns
8
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a) Top View . b) Side View
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5)Sub Load Cell
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Shear Bond Strength
Steel  LAtET. I/?:;ar. S::a;. le‘- Init. Resi. ) b) Init.
Platc  Press. ‘Ralei?) Ra:i::) S:;;m Suff - Slip ;v:z‘ Resi. 1:;, B;:agr- Esti- a)b) Crack
D# mate
a m y Fe K 8% Tmax T % T el
No.  Name m ™ ' @ e mm ) " ® ¢ ™ % (2
1 R1-02-1 1 2 o 0 824 150 12 7.04 988 83
2 R1I10-1 1 10 0.0300 0.900 w 0 158 573 60 9.79 186 85
3 RI2011 1 20 w 0 284 130 12.0 164 295 96
4 R2021 2 2 - 36 0.14 150 236 12 138 157 95
5 R2-10-1 2 10 0.0500 0.900 o 0 296 648 6.0 236 27.0 109
6 R2:20-1 2 20 288 | o 0 389 143 120 269 411 94
7 R3-021 3 2 606 0.03 17.6 0.93 12 164 21.5 82
8 R3-05-1 3 5 ' 38 025 262 4.03 3.0 232 267 98-
9 R3-10-1 3 10 0.0700 0.900 424 0.03 371 7.74 6.0 31.1 354 104
10 . R3-15-1 3 15 : 64 0.23 393 120 9.0 303 441 89
11 R3-20.1 3 20 ‘ o 0 429 170 120 309 528 8
12 R1-05-2 1 0.0300 o 0 6.88 509 388 - . @
13 R2-05-2 2 5 0.0500 0.900 0 0 134 485 3.0 154 19.7 93
14 R3-05-2 3 0.0700 ’ o 0 221 4388 191 263 92
1" R105:3 1 0.0300 o 0 685 395 385 - - @
16' R2-05-3 2 5 0.0500 0.900 281 oo 0 19.9 340 3.0 169 19.7 101
17 R3.05-3 3 0.0700 o 0 244 5.26 21.4 263 89
18 R1-05-4 1 0.0300 oo 0 877 262 5.77 13.0 68
19 R2.05-4 2 s 0.0500 0.900 35 030 7.68 411 3.0 4.68 - RS
20 R3-05-4 3 0.0700 1615 0.03 23.5 4.41 20.5 263 84
21*  R1-03-5 1 0.0300 19 0 9.73 5.60 6.73 14.7 . 66
22'  R2-05.5 2 s 00500 0900 347 [ ~ 0 180 531 3.0 150 226 80
23' R3-05-5 3 0.0700 o 0 251 4.07 22.1 304 83
24' R1-10(1) 4 0.0033 o 0 727 046 127 - RPN
250 R2-10(1) 5 10 0.0056 0.100 92 0.06 9.43 B37 6.0 343 B.Sg 110
26° R3-10(1) 6 0.0078 © 0 105 6.66 4.45 9.61 108
277 R1-10(2) 7 0.0067 45 016 9.75 7.94 3.75 9.09 107
28' R2-10(2) 8 10 0.0111 0.200 w© 0 132 822 60 718 11.2 118
29 R3-10(2) 9 0.0156 w© 0 157 6.86 9.66 13.3 118
30° R1-10(4) 10 0.0133 o 0 140 6.81 801 122 115
31* R2-104) 11 10 0.0223 0400 338 | oo 0 184 543 60 124 163 113
32° R3-10(4) 12 0.0311 = 0 220 7.83 16.0 20.4 108
337 R3-10(4A) 13 0.311 34 009 24.4 6.03 184 204 119
34* R3-10(4B) 14 10 0.0311 0.160 [ 0 18.9 7.84 6.0 - - -
35* R3-10(4C) 15 0.107 37 013 15.6 B8.09 - - .
36" RI1-10(8) 16 0.0267 ~ 0 205 5.48 145 18.4 111
37 R2-10(8) 17 10 0.0444 0.800 oo 0 287 729 6.0 227 26.6 108
38* R3-10(8) 18 0.0622 o 0 334 793 274 349 95

1)Unit: * in kgf/em?® ;** in 10°kgf/cm*/mm.

2)Superscripts: ' Additional concrete length(Lo=225mm} ; * Guage Group 2.

3)Underline: direct shear failure.

4)Blackets: [1} Sce Table 1.; [2]4@Initial Cracking along the interfaces have becn observed.

5)Calculations: See Table 1 for m & A; t=po(u=0.6); =t ~t5 Toy) by Eq.(1)
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