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Abstract - A single plate connection(SPC) consists of a plate welded to the columns and bolts connected to the beam web. The
SPC is widely used for a simple shear connection of steel structure because it is easy-to-fabricated, easy-to-installed and
economical. The conventional SPC is used for 2 to 12 bolts in a single vertical row. It is designed to limit the plate thickness by
bolt diameter to obtain flexible and ductile connections. The design strength for eccentric shear shall be the lesser of the shear
strength of bolts or bearing strength of plate and when the design strength is decided by edge distance failure, the results can be
very conservative. Although the research on special solution for ‘weak-plate/strong-bolt’ model with 2 to 4 bolts has been
conducted by L. S. Muir, and W. A. Thonton, 2004, study on generalized design procedures did not conduct. This study proposed
design procedure for evaluation of the design strength of eccentric shear bolt groups on a single plate connection based on the
actual edge distance and the direction of bolt reaction forces by using elastic vector method(EVM) and instantaneous center of
rotation method(ICM).
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Table 1. Design values for conventional single-plate shear

connections
Number of . .
Hol Maximum ¢, or ¢,
BOlt (n) ole type e(ln) X u P w
SSLT a/2 None
2t05
STD a/2 d/2+1/16
SSLT a/2 d/2+1/16
6 to 12
STD a d/2—1/16

Table 2. Minimum edge distance from center of standard hole
to edge of connected part

Bolt diameter(in) Min edge distance(in)
12 3/4
5/8 7/8
1/4 1
7/8 11/8
1 11/4
11/8 1172
11/4 15/8
over 11/4 11/4xd
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Fig. 4. Concept of prposed design method of eccentricaly loaded
SPC (IC method)
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Table 3. Member section and material properties
Member Section F,(MPa) | F, (MPa)
Beam
SHN 400 | H-450200x9x14 325 490
Column | 11 4 50x350x12x19 | 325 490
SHN 490
Plate PL-8x115%295 235 400
SN 400

Coin = R,/ ¢r, =216/69.12=3.125
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ZF312 Appendix Table 594 B2 0] L=295mm, &
A t, =8mm, FEFTY, YARLZF Ao 23t o] Sl
= AF AR SYFE a);

¢R, = 268kN (> 246kN) > R, = 216kN ok
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| Factored Load |

-

Checking of requirement for plate
thickness or web thickness

¥

| Evaluation of bolt shear strength |

v
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(Using Fig. 5 top graph)

[
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or bolt shear strength using sloped
edge distance

h
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Fig. 8. Flow chart of ICM for SPC
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Table 4. Design results of SPC example

Design | Actual edge Strength

i 1

method | distance(mm) | results(kN) Goven mode
AISC 24.0 246 weak plate/
strong bolt

EVM 40.8 259 weak bolt/
strong plate

ICM 41.4 268 weak bolt/
strong plate

Table 41.4 268 weak bolt/
wtrong plate
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EE(Appendix)

Table 5. SN400(M20) SPC Connections Design Strength ¢, (kIN)

F8T, SN400 (F,=235MPa)

N }.L_‘-"_
1 S = 75mm
* ‘"‘1
. g 7 L,, = 35mm
T _;i ‘ B L,, = 40mm
l ! a < 75mm
I\ - h
Number ’ | Plate thickness ¢, (mm)
mm N or X | Hole types
of Bolts,| © (™™ P 7 8 9 10 12 13
STD —
N 105 105 105 105
SSLT 105
2 145 —
STD —
X 122 131 131 131
SSLT 131
STD —
N 186 187 187 187
SSLT 187
3 220 —
STD —
X 186 213 234 234
SSLT 234
STD 251 —
N 268 268 335
SSLT 247 268
4 295 —
STD 251 287 322 —
X 335
SSLT 247 282 318 335
STD 307 347 —
N 347 347
SSLT 303 346 347
5 370 —
< STD 307 351 394 434 —
SSLT 303 346 389 432 434
N STD 362 375 375 375 —
SSLT 358 409 425 425 425
6 445 —
< STD 362 414 466 469 —
SSLT 358 409 460 512 531
N STD 418 457 457 457 —
SSLT 414 473 501 501 501
7 520 —
< STD 418 478 537 571 —
SSLT 414 473 532 591 626
Fillet weld size(mm) 5 6 7 8 9 —

Notes : strength reduction fator ; ¢ =0.75 (LRFD)

N ; Threads included X ; Threads excluded

STD ; Standard holes, SSLT ; Short-slotted holes transverse to direction of load
— ; For case of ¢, > d/2+2

W
[\
ot
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o
4
N
=2
o
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