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The study of the behavior and punching shear strength of the joint system between

concrete slabs and hollow structural steel columns.
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Abstract

Researchers from Sahaviriya Steel Industries PCL. Or SSI,
initiated the innovative construction system using hollow steel
sections as gravity columns with the splicing joints that are

capable of supporting while being embedded in the reinforced

concrete floor, commercially called “PostConnex”. The research
was performed via laboratory testing with 2 samples per 1 testing
condition of the fabricated steel PostConnex system being cast
in reinforced concrete slab, for which testing conditions varied (1)
Shear headed stud, (2) connection cap-plate and stiffener-
assemblage thickKNesses, (3) bolt diameter and (4) cap plate yield
strength, in order to investigate punching shear capacity and to
observe system behavior in comparison with punching shear
capacity as per ACI 318-19, as well as Critical Shear Crack Theory,
CSCT. The results showed that the testing conditions either with
or without Shear headed studs were higher than calculated value
per the above-mentioned standard for approximately 42% and
28% consecutively, while in line with Critical Shear Crack Theory.
This can be concluded that PostConnex can be safely designed
in accordance with the current design standard and CSCT with
the alignment of the assumed behavior of connecting
components. Hence, PostConnex can be practically used for the

gravity column application for multi-story buildings.

Keywords: Punching shear, Hollow Steel Column, Connection

System, RC Flat Plate, PostConnex
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Column Concrete Slab Shear Cap Plate
Type SS400 WxH Thk Stud / W Thk Grade
mxm mxm mm ACI318 | mm | mm
No.1 0.15x0.15 1.5x1.5 0.18 no 320 16 HY370*
No.2 0.15x0.15 1.5x1.5 0.18 yes 320 16 HY370*
No.3 0.15x0.15 1.5x1.5 0.18 yes 320 16 HY370*
No.4 0.15x0.15 1.5x1.5 0.18 yes 320 16 HY370*
No.5-1 0.15x0.15 1.5x1.5 0.18 yes 320 16 HY370*
No.5-2 0.15x0.15 1.5x1.5 0.18 yes 320 16 HY370*
No.6 0.15x0.15 1.5x1.5 0.18 no 320 16 SS400

*HY370 Jumdnndanfusuinsadfitey Adafunssinsin (yield strength)

370 MPa Ipg Una. @nisenaiadudans
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Bolt Size Horizontal Plate Stiffener
Type A490 WxD Thk Thk No. of Specimen
mm mm X mm mm mm
No.1 M18 120x80 16 16 2
No.2 M18 120x80 16 16 2
No.3 M18 120x80 16 6 2
No.4 M18 120x80 6 16 2
No.5-1 M10 120x80 16 16 1
No.5-2 - 120x80 16 16 1
No.6 M18 120x80 16 16 2
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MPa KN
1 No 1, No 2, No 6 28.74 861.42
2 No 3, No 4, No 5 21.24 740.54
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Fuppuan | e | idsieesineds | idfegegaieds | msta
(mm) (MPa) (MPa) (%)
SS400 16.06 308.90 438.00 31.43
55400 5.43 417.70 478.67 19.33
55400 15.91 425.90 576.86 21.71
SS400 6.05 430.20 538.33 21.83

A5197 4 HANITNAADULIIAIBY Bolt, Shear Stud wagmania@suABUNSH

YU Fupmnm Andsfansniade fndaisgaaniade
(MPa) (MPa)
Bolt M10 10.9 - 779.06
Bolt M18 10.9 - 833.49
Stud D12 - - 725.93
DB16 SD40 533.45 609.89
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HANUNUIEYNINAIY Displacement transducer 31U 2 A1 BAYINEN
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Displacement transducer 31u3u 4 #7 anuiinandlugun 15

53U 15 Displacement transducer dmiuinAnisiafousiiveusy
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wauiduing seninausui uisuiuiaman wWisuieuiuaii
AwanldnaunIsmNaInsgIu ACI318 wandlilunnsed 5 lneusn

v

Juilensdinfuazliifinmsiasuidssuusadounsgieyanyamanu

q il
=3

wsaLideu (Shear headed stud) muanau Ingaziiuldinnisld Shear
headed stud ag¥retiufaesuindnlaeg1ataau lnaiidesu
UiingagauiuAazeysening 0.51 - 0.69 uay 0.83 - 0.94 dmu

nsalfilalil Shear headed stud wazdl Shear headed stud anudndiu

P19197 5 ALTINTEYINgIEaLaT AN TLEUMITBILHUAUINNIVIAGRY

WisueuiuAfsunlaanaunis ACI318

laifinsiaSy Shear headed stud
Test Max Load | Analytical Punching | Normalized | Deflection
Case (KN) Shear (ACI318) Load (KN) (mm)
No.1-1 587.93 451.49 0.68 5.97
No.1-2 569.85 451.49 0.66 6.64
No.6-1 595.16 451.49 0.69 6.03
No.6-2 587.60 451.49 0.68 7.45

= ' o ' o &
AN 5 ATLIINTENEEIALATATMNITUDUATUDILNUNUIINNIINAEDY

A

WisueuiuAfisunlaanaunis ACI318 (a)

dnnstadu Shear headed stud
Test Max Load | Analytical Punching | Normalized | Deflection
Case (KN) Shear (ACI318) Load (KN) (mm)
No.2-1 739.43 519.33 0.86 10.66
No.2-2 734.83 519.33 0.85 10.62
No.3-1 611.26 471.33 0.83 8.20
No.3-2 676.66 471.33 0.91 9.82
No.d-1 679.29 471.33 0.92 9.82
No.4-2 682.57 471.33 0.92 10.25
No.5-1 694.02 471.33 0.94 9.55
No.5-2 681.92 471.33 091 9.57

ANUFUTUSTENIIIUTIUTUAT (Normalized load) wagAnsuey
faveusazAlegagnuanslilugun 16 - 21 lnewudnnsdinlad
Shear headed stud MassUUIMINVBIUNUNUITARAUAUNTIAT

| 2 o o o & = ' S
9819 M9NIA T ud9gngean @unsdlfill Shear headed
stud WundunuMaesudmdnaganasUszanm 20% NANSeEaER
A v od = =~ v A v’
wihlu Fauandbiiuisnnumietvedlasiaiieigaindnduduna

2INN15483Y Shear headed stud FaenndadlUiuaiidedieds [1]
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Normalized Load vs Deflection
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