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g as § Ly glalBlas ol LS i

Model Reinforcgme _ Conditions of Bond-slip
No.l D ntdetails | Loading | the lateral |~ & o
type beam
1 ci-Mm C1 Monotoni Exterior joint ~ —
2 Cc2Mm Cc2 Monotoni Exterior joint ~ —
3 C3M Cc3 Monotoni Exterior joint ~ —
4 C1-M-S C1 Monotoni Exterior joint v
5 C2-M-S C2 Monotoni Exterior joint ¥
6 C3-M-S C3 Monotoni Exterior joint ¥
7 ClC C1 Cyclic Exterior joint — —
8 c2C C2 Cyclic Exterior joint  —
9 c3C Cc3 Cyclic Exterior joint — —
10 ci1-c-s Cl Cyclic Exterior joint ¥
11 co-cs C2 Cyclic Exterior joint ¥
12 c3-cs C3 Cyclic Exterior joint ¥
13 C1-M-2 Cl  Monotoni Corner joint ~ —
14 C1-M-3 C1 Moné)toni m:zd)glir}zznt -
15 c2-M-2 C2 Monotoni  Corner joint -
16 C2 i i -
17 C3-M-2 C3 Monotoni Corner joint ~ —
18 C3 Monotoni  Exterior -
C3-M-3 ¢ middlejoint
19 Ci1-M-S- C1l Monotoni  Corner joint v
20 C1-M-S- C1 Monotoni  Exterior v
3 c middle joint
21 C2-M-S- C2 Monotoni Corner joint 4
22 C2-M-S- c2 Monotoni  Exterior v
3 c middle joint
23 C3-M-S- C3 Monotoni Corner joint 4
24 C3-M-S- C3 Monotoni  Exterior 4
3 c middle joint

Table I. Introducing Finite Element Models
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Table 2. Parameters for concrete damage plasticity model
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2,8 edalia o 228
Lo god 7 (S ol ¥ o
; ; Prism tensile Elastic
; Prism compressive
Specimen strength (MPa) ?It\DIeFr’]a th Enl\ggg;us
C1 23.0 3.0 22540
C2 23.3 3.0 22687
C3 24.7 3.1 23500

Table 3. Mechanical properties of concrete
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Fig. 6. Stress-strain curves of concrete in tension and
compression
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Table 4. Mechanical properties of reinforcement bars
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Table 5. Modified parameters considering bond-slip for
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Displacement at Displacement at 20%

: Loading . : Strength  grop of peak load Aver
No. Specimen direction Peak load (kN) the yield point prediction porp Ductility factor ductilitV factor
(mm) (mm)
test FEA  test FEA  Error. test FEA test FEA Stest FEA
Push -41.90 -49.24 -20.93 -1800 175 -72 -72 34 40
1 oM Pull 3640 3855 17.33 1333 5.9 72 72 42 54 38 47
Push -37.10 -38.70 -18.00 -10.00 4.3 -54 -54 3.0 754
\2 LM Pull 3130 3538 13.33 12.00 13 54 54 24 45 >0 50
Push -40.75 -39.95 -22.00 -10.00 2 -52.75 2654 2.4 27
3 C3-M 20 74
Pull  21.20 1959 1467 267 7.6 23,83 3256, 16 122
Push -41.90 -48.47 -2093 -2067 157  -72 12/ 34 35
1-M-S 3.8 8
Pull 3640 37.99 17.33 17.33 4.4 72 ] 42 4.2
C2-M-S Push -37.10 -37.59 -18.00 -13.33 1.3 -54 54 30 41 38
Pull 3130 3478 1333 1493 111 / 54 54 41 36 ' '
Push -40.75 -38.98 -22.00 -13.33 4.3 52,75 2939 24 22
M-S 20 6.3
Pull 2120 18.74 1467 400 116/ 2383 4180 16 105
A Push -41.90 -44.70 -20.93 -18.00 6.7 -72 -72 34 A0 38 41
(Push) Pull 3640 37.02 17.33 17.33 1/ 72 72 4.2 4.2 ' '
14| c2C=s Push -37.10 -39.51 -18.00 -14.67 £J5 54 4054 30 2.8 35 32
(Push) Pull 3130 34.05 13.33 14.67 /8.8 54 54 41 37 ' '
C- Push -40.75 -39.42 -22.00 -11.3% 3.3 -52.75 -19. 24 17
19)| £3LS Y o7 20 20
(Push) Pull  21.20 1592 14.67 y/qf 249 2383 ;3@1 1.6 22

Table 6. Numerical linear maximum capacity ratio to ity and related displacement
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Abstract

Beam-column connections with non-seismic detailing in buildings with moment resisting lateral
load bearing systems, are the major cause of post-earthquake damage. The optimal shape and
energy absorption of the moment frame structure is dependent on the design and perfect execution
of the beam-column connections. In the beam-column connections, the lack of positive
reinforcement of the beam in the joint area and non-extension of the column stirrup in the joint area
are common defects of the joints in accordance with new regulations. In this study, finite element
models with seismic and non-seismic detail were considered and validate with laboratory tests by
considering sliding effect of longitudinal beam reinforcement using modified steel stress-strain
curve. Then, the effect of different lateral beam conditions around the joint was considered. The
results showed well that the finite element model is more consistent with the experimental results
when considering the slip effects of the longitudinal beam reinforcement. Also comparing the
results of the models with the different lateral beam conditions showed that confining the non-
seismic joints can increase the joint strength against lateral loads.

Keywords: Beam- column joints, reinforced concrete structures, finite element modeling,
monotonic loading, cyclic loading
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