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An Experimental Study on Structural Performance of H-Steel or SRC
Column and Flat Plate Slab Connection
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Abstract: Main topics in this study is a new structural detail for connection between H-Steel or SRC column and
flat plate slab. We carried out to evaluate the punching shear performance of H-steel or SRC column + RC slab
system for vertical load and lateral load. From the test results structural characteristics - yield moment, yield
rotation, maximum moment, deformation capabilities ect. - are obtained and evaluated. In this paper as a shear
reinforcement for supporting region of plate closed stirrup type and shear band are used, and their test results are
compared.
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2. TEST UNDER GRAVITY LOAD

2.1 Details of Specimen
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Table 1. List of Specimens Under Gravity Load

Specimen Column section Note
name
1 BM RC RC-400x400 Bench mark
2 | B S400 DWI13 | H-400x400x40x40 D=13mm
3 | B S400 DWI16 | H-400x400x40x40 D=16mm
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Fig. 2 Reinforcement Details of Specimen
(B_S_400_DW16)
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2.2 Test Setup and Procedures
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Fig. 3 Loading Method

2.3 Test Results and Discussion
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Table 2. Structural Properties

Specimen Pox | Omax P, p M

name (kN) | (mm) | (kN) | " Prnax

BM_RC 5??53 2;32 174.7 0.67
B_S_400 DW13 (513.(9)'37) (217.'2996) 3144 0.42
B_S_400 DW16 (51%(6)44) (217.'2263) 3315 0.39

3. TEST UNDER LATERAL LOAD

3.1 Details of Specimen

35 A¥Y ARAE FY #F AP /RO
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Table 3. List of Specimens Under Lateral Load

Specimen Column section Note
name
1 LRC RC-400%400 Bench mark
2 LSRC-D1 SRC
H-250%250x 1414 pi:fceﬁi;garsiz;
3 LSRC-D2 -
SRC (RC-400%400) (D13-L=2000mm,
H-Steel Stirrup D13@230
41 LHD2 g 400x400%40%40
Shear band
5 | LH-DW-SB1
W-S H-Steel L=800(8ea)
H-400%x400x40x40 Shear band
6 | LH-DW-SB2 L=800(16¢a)
LSRC-D1-SB1

D2 : Dowle with reinforcing stiffeners
RC : RC column
SRC : SRC column
H : H-Steel column
Loading method : lateral loading

L SB1 : Shear band (8ea)
SB2 : Shear band (16ea)
D1(DW) : Dowle without reinforcing stiffeners

Fig. 5 Notation to Indicate the Type of Each Specimen
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Fig. 8 Reinforcement Details of Specimen (LH-D2)

3.2 Test Setup and Procedures

A 7k WHS Figo 99F 2ok APA 71
<9 st dokse sl 7H alth 29 k%
& 7% el R oil jack)S o]-g8to] Abdko
2 74 S, S V15 Aol e 1

Vol. 5, No. 2, 2014 11



Yoon, Myung-Ho - Lee, Yoon-Hee

- Ryu, Hong-Sik - Kim, Jin-Won

JAIZ BFofo]Ef(Actuator) S ©]&3Fe] WHE 71
alelth AdAE £dE s IAE A4 5 <
Sl HEY WA ZHds AAslth w13 SR
e W T ZAE AA s a AT

Laters |I load

Force

L=

Hinge Lo

1f Gravity load

wia ol jack

(b) Loading method

(a) Test setup

Fig. 9 Test Setup Subjected to Combined Lateral and
Gravity Load

Fotg el e Fig. 103} 2t T 214012 W

= 74 epglow, Ho Wz 4 .+ 0.08rado]th
e
: ———
| - » Chacking time of gravity load HLH
2 4 X I
I‘I. - - - - - - - Loasng
a1 e
]
"1 s | e | oo | e | asom | ot | oo | 522
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3.3 Test Results and Discussion
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Fig. 12 Hysteresis Curves of Slab-Column Connection
Subjected to Reversed Cyclic Loading
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Table 4. Structural Properties

K

SpeCimen % Hy & ‘ Mmax memax Mmax memax
name [kNm] | [%rad] [/ Nd? [kn-m] | [%rad] /% /9!’,
LRC 150 | 0.76 |19737| 227 | 1.98 | 1.51 | 2.61

-130 | -0.68 [19118| -177 | -1.4 | 1.36 | 2.06

162 | 0.73 |22192| 289 | 2.6 | 1.78 | 3.56
LSRC-D1

-141 | -0.63 |22381| -252 | -2.4 | 1.79 | 3.81

187 | 0.92 |20326| 269 | 2.4 | 1.44 | 2.61
LSRC-D2

-191 | -0.97 [19691| -260 | -2.4 | 1.36 | 2.47

253 | 1.23 |20569| 320 | 2.5 | 1.26 | 2.03
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-235 | -1.14 {20614 -300 | -2.3 | 1.28 | 2.02

LH-DW |280.5| 1.46 |19212| 281 | 1.5 | 1.00 | 1.03

-SB1  |-247.5|-1.03 [24029| -327 | -1.52 | 1.32 | 1.48

LH-DW |334.5| 1.44 |23229| 386 | 2.3 | 1.15 | 1.60

-SB2  |-274.5| -1.07 |25654| -406 | -2.1 | 1.48 | 1.96
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Fig. 15 Crack Patterns of Slab-Column Connection Tests
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4. CONCLUSIONS
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