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Abstract - Earthquake resistance of RC column-steel beam (RCS) joints with simplified details were studied. Simplified details
are necessary for large columns to improve the productivity and constructability. To strengthen the beam-column joint, the
effects of transverse beams, studs, and U-cross ties were used. Four 2/3 scale interior RCS connections were tested under cyclic
lateral loading. The specimens generally exhibited good deformation capacity exceeding 4.0% story drift ratio after yielding of
both beam and beam-column joint. Ultimately, the specimens failed by shear mechanism of the joint panel. The test strengths
were compared with the predictions of existing design methods.
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Table 1. Test parameters of specimens
Specimens Connection details RC column Steel beam
TF6 Transverse beam+FBP(6T) | Section dimensions : 800mm < 800mm
TF16 |Transverse beam+FBP(16T)| ~Longitudinal bars : 20-D29(2.0%) H-section : 600 240 12 20(mm)
Tie bars : D13@200mm Flexural strength : 1299kN-m
SF6 Headed stud+FBP(6T) Concrete strength : 40.4MPa xu gt
F16 FBP(16T) Flexural strength : 2213kN-m
800 800 800 800
FBP(6T) FBP(16T) FBP(6T) = > FBP(16T)
A de [WT - il :
T EI % | [ — | | L — |
<+ =
”Il [~ T = | — =l ]
1 A | Rt N 3 || B fee ..l
Trar;sverse Beam Headed stud($22)
(a) TF6 (b) TF16 (c) SF6 (d) F16

Fig. 1. Connection details of RCS joint specimens
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Fig. 2. General details of specimens

Table 2. Average properties of tensile coupons

. Yield | Tensile .
Tensile .. Elongation

Application | strength | strength o

coupon (MPa) | (MPa) (%)

6T(SM490) FBP 443 586 30.6

12T(SM490) | Beam web 386 553 344

16T(SM490) FBP 369 545 339

20T(SM490) | Beam flange | 336 548 20.0
D13(SD400) Tie 507 635 -
D29(SD500) | Long. bar 539 697 -
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Fig. 5. Load-displacement hysteresis curves
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Table 3. Design equations

Resistance ASCE design guideline(1994) Kanno and Deierlein(2002) Note
b, = C’(bm — bi) b;= inner width(240mm)
Effective outer b, = C(b,, —b,)< 2d, b = (b; +8)/15< b d,= Omm when neither steel columns or
. . b, = (bf+b)/2 <b;+h <1.75b, — E-FBPs are present
joint width b,/=max b, y] .
C=(x/h)(y/b;) _, | b= flange width(240mm)
C=a(z/h){0.3+0.7(y/bf)} h= column depth(800mm)
b= column width(800mm)
i =(0.85x 1. b;(B1h/2
Bearlflg = (2ka) (0.3n) Con = (085 B 9 )b O11/2) x= strut length along beam axis
capacity =058 y= bearing width of shear key
Shear capacity a= 0.7(transverse beam), 1.0(others)
J4= concrete strength(40.4MPa)
Joint web V,p =0.6F,,t,h; Voo =(1/V3)F,t,h; | b= joint width(b; =b,+b,)
oint we :
h;=0.7h h;=0.8h F,,= web yield strength(386MPa)
t,= web thickness(12mm)
Inner concrete |V, =1.74/f,b,h <0.5f,bd, Vin =1.654/f bk b= FBP width(240mm)
P
, , , , d,= web depth(560mm)
Vi = Vo + V) <174/ f40,h V. + Vs < 1.654/f4. 0,1 A,,= tie sectional area(2x 127mm?)
Outer concrete Ve =044/ /40,0 =1.054/4.bh = tie yield strength(507MPa)
v :Ashf:tzsho‘gh/sh V Ashfusho 9h/sh s,= joint tie spacing(200mm)
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Table 4. Strength comparison
Predictions®
Test ASCE(1994) Kanno and Deierlein(2002)
es
Specimens| results Beam | Outer Joint shear Joint Outer | Safety Joint general
(kN) flexure joint beari joint | margin Failure
(kN) | width Contributions canng | idth for Contributions modes
(kN) . (kN) | (KN) -
(mm) of inner/outer (mm) | bearing of inner/outer
(1923 | 963 804 1,177 Inner shear
TF6 (955 | (99%) 0 (118%) 1.00/0.00 1059 193 1.12 (81%) 0.65/0.35 Outer shear
(1)943 | 963 804 1,177 Inner shear
TF16 (1040 | (108%) 0 (129%) 1.00/0.00 1059 193 1.12 (88%) 0.65/0.35 Outer shear
(872 | 963 804 1,156 Inner shear
SF6 (955 | (99%) 0 (119%) 1.00/0.00 1059 179 1.12 (83%) 0.66/0.34 Outer shear
(808 | 963 804 986 Inner shear
F16 (0906 | (94%) 0 (113%) 1.00/0.00 1059 95 1.12 (92%) 0.77/0.23 Outer shear
*Parenthesis refers to ratio of max. negative loading to prediction
*Defined as (2C,,z.)/(V,,d;+ V,,,0.75d,)
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