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ABSTRACT

This paper presents the test results of RCS(Reinforced Concrete Steel) beam-column joint with various types
of transverse reinforcements such as small-column-type transverse reinforcements, four-piece —1-shape assembled
hoops and four-piece 1-shape welded hoops. Five interior beam-column joint specimens were tested to examine
the seismic performance and the shear strengths. From the test results, it was found that all the specimens
sustained their strength at large levels of story drift( §=0.035) without significant loss of strength and stiffness.
Therefore it was concluded that the seismic performance and shear strength of the proposed RCS joint are at
least the same as those of the specimen with conventional reinforcing details. Also, the contribution of the outer
panel to the shear strength of the joint should be evaluated by the compression strut mechanism rather than
compression field mechanism.

Keyword : seismic performance, RCS(Reinforced Concrete Steel), moment resisting frame,
small-column type transverse reinforcement, compression strut mechanism
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Table 1 Material properties of specimen

Specimen Concret; Steel ba2r H*beanzl
(kgf/cm®) {(kgf/cm") (kgf/cm”)
JL1-1 293.9

Web  : £,=30710
. Flange : £,=2922.0

HDI3 : £,24069.0 .

82 | %78 |gpos : f=33790| O EFBP

BLI-1 | 3033 . + 1,-2583.0
BS 3249 Stiffner : £,=2583.0

Js-1 ogn9 | HDIO0 @ £,=4067.0

Table 2 Details of specimen

Details of joint

: Type of ; Tox

Specimen transverse Falhére (kgf/cm®) Note
reinforcement | M9¢€
JL1-1 Small-column | Joint 270
type shear . Steel
Conventional . beam :
J5-1 (4-piece omt | 970 | H-as0x
assembled) shear 175X 711

1S9 Conventional Joint 2770

(4-piece welded) | shear + Column :
pri-1 | Small-column | Beam | .0 430 % 480
type flexure]
Conventional | Baam ’ E?IE];P
BS (4-piece f 270
assembled) ExXure
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Table 3 Comparisons of the observed shear strength with the calculated shear strength

- d Fail Bearing ASCE(tonf) M-AL] Observed/calculated
Specimen (ts(f;}f)e r?llogze strength| Steel" | Inner” Outer” Viotal (tonf) | Observed/ | Observed/
(tonf) web conc. Concrete Hoop (1+2+3) ASCE M-AIJ
JL1-1 245 |Joint shear| 204 51 5.3 1.8 0.0 12.3 10.8 2.01 2.27
JS-1 23.1 |Joint shear; 204 48 5.2 1.8 34 15.2 115 152 2.01
JS-2 239 |Joint shear| 204 48 5.2 1.8 3.4 15.2 115 157 2.08
Beam
BL1-1 151 plastic 20.0 48 51 16 0 115 10.1 - -
buckling
Beam
BS 153 plastic 20.0 45 5.1 16 3.0 14.2 10.7 - -
buckling
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Table 4 Comparisons of initial stiffness

Elastic stiffness Observed stiffness . )
Specimen| V3 - - - - - - - Stiffness ratio
Yield strength | Yield displacement| Stiffness | Yield strength | Yield displacement | Stiffness (%)
(tonf) (mm) (tonf/mm) (tonf) (mm) (tonf/mm)
JL1-1 10.0 135 0.97 10.0 16.73 0.60 61.8
Js-1 10.0 135 0.97 10.0 16.16 0.62 63.8
JS-2 10.0 135 0.97 10.0 15.69 0.63 65.7
BL1-1 10.0 18.0 0.556 10.0 25.71 0.38 68.7
BS 10.0 18.0 0.556 10.0 2457 0.41 73.0
A Juzpde] wizd JL1-1% 71€9 484 ]S, 8 B, 274e) AgA BT HAYTe 45 des u
JS-2¢9) 35-w9) g wws] BHY, APY 2rd Eht ﬂiﬂ; Aok Addte] fle Aog ekt
ANAFE Z3AAA] A= D A0l dol AL AR
S Yeha glon, e tig AHRIE 30
JLI-1, JS-1, JS-2 AgArt 247 618, 638 665.7%E 1l o <
Buomd Ad fA8 @b veim aok e |\ []]]] e
A5y AgAe el g 4E7du % BLI-1 €
2 BS A&dA7F 47 69%, 73%E Vel AR o §_4 0o 2000 o 4000 600
A SRzt A9 Fdd Ao Jehgrh wEA A I
Hol tE Wb SEAINE ARAFER) FRAE Do
AMEE RCS FRA2EE 7|EA2EF vjuste] 79 2 Botom 50
58 A%S AUs AoR wudd Strain(10™)
(a) JL1-1 (small-column type)
3.34 715529 #3439
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Ao e F9 A, 715747t T2 # oo | 20 L
JHE B olel 7FFan 2ae|Ede] e UL e |
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S 2 I, B dFoA =AE A sl - —10, :
oMol 7552 WYEe] RS el Fg 113 2 Twose .
T ) Fao wyne 330 A4 919 43t seen
RSk F HAIA 22 S suain(10™)
O3] B ule} o] T ) Ay % 7}z (b) JS-1 (4-piece assembled)
o WwE T o] A9 s AL Ui 9o Fig. 11 Strain of column bar
™, 20 tonf F&9| skEolA A FUsHA FEHE L
olz Aoz el Eg JYy ZAEY HTF 40
A2l JOINE Fig 120] R vl 2ol AHSH T
AA JU-L R S 1E WAgEd 494 Bsl v 27
e 2RgATE eud o) AgA 2% S 2,
HALHT WHE Uehlo] guge 4Ad g » £
Ageo] Aol AA ¥ AR HeHrh o2 7] 210 ~dLi-
2o) AL PR TS BAY 44 e 3 g prrs
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Bgsiglg w) RAR) o] WAE o IFHT Story drftradian)
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