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ABSTRACT : Recently, an urgent issue of the global environment in the 21st century is the well-established paradigm of a
sustainable and circulatory system. In the field of construction, it is important to approach sustainablity issues from a
structural engineering point of view. The reusable steel structural system, which can adapt to changes in socio-economic
conditions and varied demands, realized that the consumption of natural resources was minimized, the environmental load
was reduced as much as possible. In order to reuse and recombinant the structural members, removable PC slab connection
was introduced. This paper investigates the structural performance and serviceability by the dynamic characteristics of the

steel beam to concrete slab connection.
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TS H7re. Fig. 1 Bar arrangement drawing
Table 1. List of test specimens
Specimen No.0 No.1 TIS No.2 RIS No.3 RIH1 No.4 RIH2 No.5 ROS No.6 ROH1
— 1| =) =) =0 BB = e
Connection + N 2
details }
it | E=HEe | et B (L[ EE
i LE| o E S— =
cap shape B-type A-type B-type A-type A-type C-type C-type
b shap (tube cap) (tapered cap) (tube cap) (tapered cap) | (tapered cap) (outer cap) (outer cap)
steel bar - D19 stud D19 stud D13 Hoop D13 Hoop D19 stud D13 Hoop
gravity and
Loading monotonic Lateral and cyclic loading
loading

3
Ot
S
ror
Hi
O
-
F
Lo
Tol
i
Mo
jial

| H25@ HM6=(E8d M127=) 20134 12



[=)

o= A7d0] 10mme! FL4Ee] olFE2E 74 150mm
o7 AR, s E2E =4 w2t Table 12 A3
A 48 9 JPEAE el glem, Fig 12 &3E9
7182 EE Ve Tt

No.1 A&8A= 4mm 72 3/209 HHH(A-type) &
2 AY - AR AFARA A Al AYGE LolatA st
VHEEA &SHZ 3o Hdo] A& F JrE G2

22¢ 44 A2Y 4 UES darh Leuse gRe

D19 250mm A2 1€9< ARt No.2 d8AE
Amm 73S AAE (B-type) &2 AlE - Al AdA =
A Eeuele] 2 D19 250mm FEAT 19& A8
et

No.3 % No.4 d8A= &S A-typel & A3l
W &Y P HHEE‘]LQ Etle 3eE Agd 4
Aotk No.3& D13 wig S 1¥€ Hjx|slon, N0.4c
e S 2 wixEA

No.5 % No.6 AgA= AlZe #AE faliA =
B o Ao wix|A)7|1 vl REE2E g A
Aot

4_40\1

ff

it

2.2 48 A H SIS

—_——

ZIEAFA e gxAlst A8A (No.0)= Fig. 2

2 Z Yol ZAE H-400x400x13x21 F
N a3A7I 2 glol APAE A8l uHEER A
Asto] 38AA A" LVDTe AA4Q AFd H
o

gage)= HU| ¥go] dYHe FUF AP T A
<3t ZAEY] HES 47| glek] AAEIT

A8 HoEF 1,000kNS 24A(Oil-jack) = ©]-&-3t
of ot TeA|A] st W st Al &
o FAHoZHE 350mm "ol F AHAM 28 @z
AsE 38, 0.5mm/sec 52 713 %
Ast Al 5mm, 10mm, 20mm, 30mm W$ =& Al 35
= AAS AE35% 7 TP

e wrEAfst AEA Y A5 Fig. 2(b) 2k 2] H-400

x400x13x21%1 T AAEE 2EF Zgo] wPAT]aL
H-350%350x11x19%1 RHfi&e] o Ziajue 7H =Y
of IHAA A", F e AR flo] AEAE ¢l
THEER A|Asl] nHA AT, 2 AEAE AR E wuch

PE ez UEE}E—% sl o 1§W 7T},
[e}e)

YT WALR AlAHS 98 EHEO| Jh5E PC Sele

Oil Jack (1000kN)

Lodd sl (500kN)

Ti:p bar 5-D10@200

' ! N-—!——S | /—— Bpttom bat 5-D16@200
2o be |/ B8
H G_U l i_g |
0 H !
|, A R P |

I
HT400X400X 131

B

(a) Gravity and monotonic loading specimen

| — Ol Jack {1000kN)

Concrete Top View
:—_"@—@—:::::::::::—: =,®
N-—..8
::::::::::::::@@_
04

- Top bar 5-D10@200

Bottom bar 5-D16@200

Elvation

e

60

40

Displacement [mm]
\
[

40

-60

-300X350X12X19

1500

2100

—_t 1 e

(b) Lateral and cyclic loading specimen

Fig. 2 Test set-up

Fig. 3 Loading history for lateral and cyclic loading
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Table 2. Material properties of concrete

amount | tested

for |W/C| S/A | unit weight (kef/m’) |Slump of air | fer

MPa| (%) | (%) | C| W/ S |25G|AD1| (cm) | (%) | MPa
24 | 51 | 49.5 [290| 87 |609|890| 1.71| 150 4.5 25.7

Table 3. Material properties of steel bar

) Dia. oy 0, |yield ratio | elongation
specimen
(mm) |(MPa)| (MPa) (%) (%)
upper bar| 44| 5eg | g93 | .82 16.0
stirrup
hoop 13 551 | 658 0.84 17.6
bogtom 16 | 477 | 603 | 0.79 18.2
ar
stud 19 501 635 0.79 17.9
Table 4. Material properties of mortar
. compressive strength (MPa)
specimens
1 2 3 mean
No.1 7.2 20.2 23.1 16.8
No.2 11.8 17.1 25.9 18.2
No.3 28.2 28.0 29.4 28.6
No.4 29.4 30.4 35.3 31.7
No.5 22.5 24.9 27.2 24.9
No.6 12.7 15.7 18.6 15.7
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P ai the nominal moment (Mn)

Load (kN)

—No 00
= initial cracking in postive moment zone
4+ Yieding of steel bar
* maximum load

P at the cracking moment (Mcr)
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Displacement (mm)

Fig. 4 Load-displacement relationship of No.0 specimen

Fig. b Failure mode of No.0 specimen
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Table b. Results of vibration test

150 200 250

Load (kN)

Test Results formula (1) formula (2) formula (3)
Load Frequency Frequency f exp. Frequency f exp. Frequency f exp.
(kN) (HZ) (HZ) fcode (HZ) fcode (HZ) fcode
0 45.32 1.002 0.998 0.881
98 43.95 0.972 0.968 0.854
45.23 45.39 51.44
200 40.89 0.904 0.901 0.795
287 32.96 0.729 0.726 0.641
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Table 6. Test Results

Initial cracking in positive moment zone Maximum Load Initial

Positive negative Positive negative stiffness
Specimens K,

P, Ocr P, Ocr Py ax Omax Pryax Omax

(kN) (mm) (kN) (mm) (kN) (mm) (kN) (mm) (kN/mm)
No.1 12.6 18.50 17.8 20.40 28.6 45.22 27.6 42.80 0.972
No.2 10.5 12.40 12.8 14.00 24.4 36.50 25.1 38.30 0.906
No.3 11.6 10.24 14.1 12.50 23.9 25.70 15.3 24.20 0.830
No.4 11.0 10.54 3.3 6.90 34.4 35.70 26.1 36.60 0.876
No.5 5.0 6.50 2.8 0.90 14.1 37.80 8.0 40.30 0.567
No.6 1.3 2.90 5.0 7.10 16.3 38.40 9.5 41.90 0.545
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