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Behavior and Strength of Rib Stiffened SC Wall-slab Connection

Park, Joung Hak'*
'Ph.D. candidate, dept of Architecture and Architectural Engineering Kongju National University, Gongju, 314-701, Korea

Abstract - Until now, wall-slab plate of steel plate concrete has been constructed by joint. But, the shear plate has problems in the
workability as well as structural integrity. This study investigates the behavior and strength of rib stiffened SC wall-slab
connection. Seven prototype specimens of wall-slab connections were fabricated and tested. the structural safety of the
specimens was confirmed through the monotonic loading test. Based on the experimental observations, this study propose the
strength formula of the joint was proposed. To enhance the reliability of the proposed strength formula, analytical verification
was performed through inelastic finite element analysis. Effect of parameters, such as, load point, friction coefficient, on the
joint strength was examined. The proposed formula yields a conservative value for most cases.
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Fig. 1. RC Structure and SC Structure
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Fig. 3. Joint Shear Strength of Second Step
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Table 1. A Summary of the Parameter & Specification
R0.9-SW R&%SI}IN
Model name ROS-A] RO9-S _RI? i W/ 11{3;-12\%
S12 | RIB-P RO9-SW |— .~
- R0.9-SW RIB-P -T
RIB-P | —
- \%
Half-
Slab type SC Half-SC | Half-SC | Half-SC | Half-SC
Top
reinforcement | 5-D25 | 5-D25 5-D25 5-D25 5-D25
of slab
Ratio of top
reinforcement | 0.9% 0.9% 0.9% 0.9% 0.9%
(Pt
Thickness and L150x H-250 H-250 H-250 H-250
form 150%12 x250%14 | x250x14 | x250x14 | x250%14x
of shear-plate x14 x14 x14 14
Slab thickness|400mm | 400mm | 400mm | 400mm | 400mm
Model width | 720mm | 720mm | 720mm | 720mm | 720mm
Thickness
half-slab steel| 6mm 6mm 6mm 6mm 6mm
sheet
Interval of
shear 6cm 6cm 6cm 6cm 6cm
reinforcement
Stud interval [ 180mm | 180mm | 180mm | 180mm | 180mm
Weld of steel i N y o o
sheet
Tie-bar - x X X O

J24/400-R0.9-SW_RIB-N-W-T

L T : Tie-bar

W : Weld of steel sheet

N : Nagative lod, P:Positive

lod

ASI12 :

S RIB :

12mm ANGEL
Slab rib,
SW_RIB : Srab lib+wall lib

Ratio of top reinforcement

(0.9%)

Tensike strength of steel
(400MPa)

Comporessive strenth of
concrete(24MPa)

Joint

1z
oX,
.

E 2 720mm, F7 994mme] ZIAZ|E0
A AAsialon sefEel HEHe WA ¥
Sake s ALESIRT, e SO Het
H-200X200X8X12(mm) &7} vj=hH
39510 QAT ZLOR Fake] o7 4
= kst 1—]5}04 At BATS 7|1 ESCHE2E Ad |
urh s o WAsH WS, AHE AL
13X80(mm) ZA] 540mmI| 2|2} 180mmA|o|R] 7+HA o7
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Table 2. Material Properties

Value of
design
strength
(Mpa)

= 366

L-90x90x8 PR FU — 496

F =490

Experimental
results

(Mpa)

Division | Meterial | Specification

SS490

Steel
H-200%200

x8x12

F,"U =370
F, =494

F, =285
013 4 -

Stud F =490

SS490

four week age

. £ =24
compressive strength )

Concrete

D25 |y~ ¥0min .

Rebar F = 40min

SD30
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Table 3. Value of Design Strength & Experimental Results
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Value of design strength (kN) experimental results (kN)
Model Remarks
name Connection | Member Meml}er Maximum Maxirr}um Maximum | Reaction (Mode)
RO9- Shear Shear Bending Shear Bending Load
strength strength | strength force force
AS12 843 997 392 1157 377 1629 471 Shear destruction of section
SW-N 725 997 616 1184 522 1836 651 Shear destruction of section
S-P 725 997 339 1256 572 1971 714 bending destruction of section
SW-P Failure
SW-N-W 843 997 616 1183 659 2007 824 Shear destruction of section
SW-P-W 843 997 339 1445 683 2237 792 bending destruction of section
SW-P-W-T 842 997 339 1337 760 2287 950 bending destruction of section
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Table 4. Value of Experimental Result and Analysis

1z
oX,
.

A He
P P
of 7w Aao] AR wawT AFA Wl ojAl ]
sfat

e
o 1300 4 "':;
=
<
-c 1000 4
u] —s—"ialue of test
g
Displacement{mm)
Fig. 13. Defection Curves (R0.9-SW_RIB-N)
2000 - F \\
25 ]
g 1500 o ."
3
S
- —e— “alue of design

o s 10 16 20 = =

Displacemant(mm)

Fig. 14. Defection Curves (R0.9-SW_RIB-N-W)

Value of experimental result Value of analysis
Maximum | Reaction | Displacement | Connection | Maximum | Reaction | Displacement | Connection
Load (kN) | (kN) (mm) (kN) Load (kN) (kN) (kN) (kN)
R0.9-SW_RIB-N 1806 639 11.7 1167 1889 882 12.14 1007
R0.9-SW_RIB-N-W| 2194 776 26.9 1418 2294 1248 23.08 1273
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