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ABSTRACT

Two series of experiments on the performance of beam-column joints in High-Strength Reinforced concrete frames

were carried out. Main experimental parameters were :

concrete strength, column axial load and amount of joint hoop

reinforcement. Test result showed that the ultimate shear strength of exterior joints increased of column axial
compressive force and the amount of the joint hoop reinforcements. Through the regression analysis on the 24data,

the following equation is obtained jou=(2.936 x 10-3 pjw - fy+0.365) /[ ,

Keywords ¢ shear strength, high-strength reinforced concrete, beam-column joint
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Fig. 1 Shape and size of specimens

galn me el gAuae 2 So o 2 _
A AGE THG AN e o 7 3R TS GREEOR)
g2 4IRS uF2e $YFGRls 2agE Ju 03
=) =& AAsAT Aol Acky 7ty
- . . = HEIT % ASSS = T % AR
B series Al@AIAE Be] QBN 1002 3ol N = g Aangay], H = s Az
2 3R Mgdor At JEHe AdrgddHe
= i e AlE F
0, 07%2 7152 (Nbdi)= 00101022 #3HA * B series A EAIY
7 =7 u] % 7430l HALE =AF (SFSIPE
At F2 ARt WPLE 3 ?0}71 %?H q EID 001 I g
7t A LR gholo] 2EHQ A|NE Ao FEA]
A EID
Fig. 1& AgA9 84 2 X4E A B series® Y& E : Exterior, ] : Beam-Column Joint, D @ Ductility
ok 0.01
. N 2 H)(N/bdf)
* A series A&A|H 035
EJS | - | 20 | - | 03N AT ATy
Table 1€ A 2 B series A &8A42) &%= el
EJS Tables 29 3& A 2 B series Ag8A2 934 A4
E : Exterior, ] : BeamColumn Joint, S @ Shear Uehich
Table 1 List of the specimens
. Beam reinforcement | Column hoop bar . « fy (Piwrpn)x fy
Specimen ratio(%) ratio(%) Piw o (MPa) (MPa) (N/bdfar)
EJS-20-0 239 2.7 - - = - -
EJS-20-0.3N 239 27 0.003 - 389 117 B
EJS-20-0.6N 2.39 2.7 0.006 - 389 234 -
EJS-20-06N’ 2.39 302 0003 | 00041 igg 2.03 -
EJS-40-0 239 27 B - - . =
EJS-40-0.3N 2.39 2.7 0.003 - 389 117 -
EJS-40-0.6N 2.39 2.7 0.006 - 389 234 -
EJS-40-06N’ 239 302 0003 | 00041 22232 293 -
EJS-40-0.6H 3.45 2.7 0.006 — 7% 177 .
EJS-40-1.2H 3.45 27 0012 - 7% 955 -
EJD-001-0.35 1.09 1.99 0.0035 — 245 0.86 0.01
EJD-0.01-0.7 1.09 199 0.007 - 245 171 0.01
EJD-0.1-0.35 1.09 1.99 0.0035 - 245 0.86 0.1
EJD-0.2-0.35 1.09 1.99 0.0035 - 245 0.36 0.2
"piw = The ratio of horizontal shear reinforce in joint (%), “pn = The ratio of vertical shear reinforce in joint (96)
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Table 2 Mechanical properties of A series

Specimen Moment capacity(t + cm) Shear stress in joint(MPa) Anchorage capacity in joint
My My My Miy/cM uacr’ R Tea (1) Ty/Tea
EJ5-20-0 383.8 422.9 201.3 0.524 6.09 5.40 35.31 0.747
EJS-20-0.3N 383.8 422.9 201.3 0.524 6.09 5.40 40.32 0.655
EJS-20-0.6N 383.8 422.9 201.3 0.524 5,77 4.85 42.93 0615
EJS-20-0.6N’ 426.3 4229 201.3 0.472 5.77 4.85 38.19 0.691
EJS-40-0 383.8 422.9 201.3 0.524 7.60 8.41 44.06 0.599
EJS-40-0.3N 383.8 422.9 201.3 0.524 7.60 8.41 50.30 0.524
EJS-40-0.6N 383.8 422.9 201.3 0.524 7.36 9.00 58.51 0.451
EJS-40-0.6N’ 426.3 4229 201.3 0472 7.86 9.00 52.05 0.527
EJS-40-06H 383.8 586.2 279.2 0.727 7.73 .71 106.98 0.342
EJS-40-1.2H 383.8 586 2 279.2 0.727 7.73 8.71 132.06 0.277
cM = 08af,D + 05ND(1-NbDfy) , = 09af,d

YeVaa = 02657/ fye b * De Y-12, D=1136D: , iUac=36%5 / Fop » ZieViay = 0.194fac * by - D, cDan=0.194fx
ITea(Morita) = W+ b * foewr * sin8 ~Whej , WB " /2 - Yeos(1/4-0) | fa= @ * ¥/ Fp, B=(0/30) ™~ T=1+30A/118

Table 3 Mechanical properties of B series

Specimen fox Moment capacity(t - cm) Shear stress in joint(MPa) | Anchorage capacity in joint
p (MPa) CMX bMy chy M/ My _ju ¥ Acl Teal (t) Tby/ Tea

EJD-0.01-0.35 25 649.4 1135.98 498.96 0.768 5.64 32.50 1.07
EJD-0.01-0.7 25 649.4 1135.89 498.96 0.768 5.64 35.36 0.98
EJD-0.1-0.35 25 826.01 1135.89 498.96 0.604 5.64 32.50 1.07
EJD-0.2-0.35 25 983.36 1135.89 498.96 0.507 5.64 32.50 1.07
22 A& M= 2.2.2 A

A series A EAE DI6Y DI9B REZOR AMESC
221 ZaglE H, 71E%2E D DIO, DI6S AME3tld. AERe A
FIE WFE 05m° 83 24 LA (rpm0)E G Dhhet IE 4¥EZ g6 ARgste] A

AgBom, 2aRE 457
E2FE YFAT} HMPasl B3
MTI120< 1@5%}4 02~03% A% ARE3lTh
ol ALE3 A &S

on ATAE

=5 20, OMPaZ 3}

de 4T A=A
w4
=12 HEZEYNE AWE 3

‘—ﬂgol 2680]1, ZIFAE

10mm¢l $H4& 24 AL sttt

Table 4=
AE 49

ZAE RS ey, Table 58 &
AE Axs Jehd

Table 4 Mixture proportions of concrete

W/C | S/A |Concrete mix(kgf/m)| AE water Slump
(%) | (%) W | S A reducer (cm)
60 45 | 340 | 204 | 809 | 988 - 18
38 40 | 500 | 190 | 680 [1020| Cx0.2~0.3 % 17
Table 5 Mechanical properties of concrete
Tvoe Compressive Tensile Ee
yp strength(MPa) |strength(MPa)| (MPa)
EJS-20-0, 0.3N 27 2.1 251x10°
EJS-20-0.6N, 0.6N’ 24 2.5 2.46x10"
EJS-40-0, 0.3N 42 34 3.0x10
EJS-40-0.6N, 0.6N’ 45 3.6 3.1x10"
EJS-40-0.6H, 1.2H 44 3.5 3.1x10"
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Table 6 Mechanical properties of reinforcing bar

Bar-size fy (MPa) ey (1) f; (MPa)
D19 434 2050 645
D16 451 2036 651
D10 459 2210 637

D6 428 2120 666
36 796 3850 1000
D55 390 2200 573
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Fig. 3 Test set-up of B series
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B series EJS-40-0.6N'

A series EJS-40-1.2H

Fig. 4 Failure cracks of beam-column connections
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Table 7 List of test results(A series)

Shear crack stress in joint Joint ultimate shear strength Failure
Specimen ic0exp chca]D chexp/chc uQexp chexp quepo) juDeXp/ iuUeXIJ/ quexp/ j“UeXp/ mode
(MPa) (MPa) al (t) (t) (MPa) | juDac uDAly o VT
+ 2.88 3.13 6.19
EJS-20-0 — 2,93 2.77 1.05 17.09 304 6.09 0.99 113 0.129 3.612 JS
+ 3.02 352 6.95
EJS5-20-03N — 573 2.77 1.03 19.02 335 6.60 1.11 1.25 0.243 4.020 ]S
+ 2.45 306 | 711
EJS-20-0.6N — 5 A7 2.56 0.96 19.84 356 703 1.22 1.46 0.283 4.427 JS
EJS-20-0.6N’ i ;i? 2.56 1.03 19.40 gig ggg 1.20 1.42 0.277 4.329 JS
EJS-40-0 j 322 350 1.09 21.79 ggg ;22 1.02 0.92 0.179 3.692 JS
+ 411 4.30 8.49
EJS-40-0.3N — 374 3.50 1.12 23.62 123 834 1.11 1.00 0.194 4.001 JS
+ 4.20 441 871 BY
EJS-40-06N | 444 3.69 117 24.39 439 867 1.10 0.96 0.187 3.993 ]ls
+ 3.76 4.36 8.61 BY
EJS-40-06N" | 339 3.69 0.96 24.07 433 853 1.09 0.95 0.185 3.940 Jis
+ 3.67 5.29 1043
EJS-40-0.6H — 131 3.55 1.12 29.10 592 1030 1.34 1.99 0.231 4.845 ]S
+ 398 5.84 1152
EJS-40-12H [— 3.0 355 1.10 31.36 543 1082 145 1.28 0.249 5.221 JS
v chcal = Ut\/l + 0'0/01 2 chexp = "LQ)CXE
b, D,
Table 8 List of test results(B series)
Shear crack stress in beam Shear crack stress in beam P P T
Specimen expUe expUe/ expUe/ icVexp JcUexp/ ex(pt) v ex(pt) ! ](HM?;)
(MPa) Mathey” Zsutty” (MPa) R
EJD-0.01-0.35 0.99 1.15 0.93 3.05 1.18 12.215 12.505 5.01
EJD-0.01-0.7 1.09 1.27 1.03 2.81 1.09 12.801 13.380 5.36
EJD-0.1-0.35 1.10 1.28 1.04 3.57 1.03 12.935 13.945 5.59
EJD-0.2-0.35 1.11 1.30 1.30 4.62 1.08 12.350 13.982 2.60
b MatherYy 2 Zsutty, & jcl)cal = G[\/ 1+00;0t, o chexp = E—Q“i_
i Lan
(Ve =08+/fp(d/a) + 280, x 0102, © = (10.02(fac £ :d/2)") x 0.102
32 Faivel WMo2Y WY 33 HEROM T2 25 A
HEHe Aduds Hyne HYgFd ridddd Fig. 55 A series Al@Alol glojA Az} 5
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Fig. 9 Relationship with limit shear strength of
connections and compressive strength
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