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Reference Formula E.(MPa)
Normal weight concrete:
33728.8
ACI’ 318-14 E. = 4700,/f! (MPa)
k k
14 9 ) .
[14] 14407/ 5 <w, <2560 7/ s 36850.2
E. = 0.043w2°\/f! (MPa)
ACI 363R-92 : W \15
[20] E. = (3320,/F] + 6900) (2 - 0) (MPa) 33264
Normal weight concrete:
32293.6
[21] High Strength concrete:
We \° 33108.6
E = (3300/F7 +6900) (¢ ) (MPa)
Mabhas 9 _ - Ve \1°
[22] E, = (3300,/f/ + 6900) (2 20 o) (MPa) 33108.6
3.
EC[25]05 Ecm = 22(0.1fe)%° (GPa) 35972
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Reference Formula fs (MPa)

fetm = fetmo In (1 + ;::Z))

CEB-FIP  f..,.: mean axial tensile strength (MPa)

3.85
1990 [24]  £.,,: mean compressive strength (MPa)
Fotmo = 2.12 MPa
femo = 10 MPa
Concrete grades < C50
2
feem = 0.3(fex) /3
CEB-FIP  Concrete grades > C50 415
2010 [29] foem = 2.12In(1 + 0.1. (fo + Af))
fek:is the characteristic compressive strength in MPa
Af = 8 MPa
ACI 363R-92 21 < f/ <83 4.3
[20] fope = 0.59f) '
ACI 318-99
[26] fopt = 0.56,/f) 4.02
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Reference Formula Gr (N/m)
for fom < 80MPa

For %7
- (2
F Fo ]ccmo
for fo, > 80MPa
GF = 4‘30 GFO
CEB-FIP Gy Fract ( N )
- r: Fracture energy | —
1990 [24] mm 81.69
Gro: base value of fracture energy
Amax (MmM) 8 16 32
Gro (—) 0.025 0.03 0.058
mm
m:mean concrete compressive strengt a
h (MPa)
fomo = 10 MPa
CEB-FIP Gp = 73. fo® 148.40
2010 [25]  f.,,: Compressive strength in MPa '
1 , 1
JSCE’-07 Gp = 10(dmax) /2. f
[27] Amax: Maximun size of aggregate (mm) 78.80
.- Characteristic compressive strengt a
fi: Ch [Sti ] h (MPa)
.\ 0.46 0.22
B f dg > W —0.30
] Gr = 2340 <o.051 (1 tig7) ()
Bazant _ {1 for round aggregates
eXp[rggi'on @0°11.44 for crushed or angular aggregates 89.40

d,: Maximun size of aggregate (mm)

w
—: Water — cement ratio (by weight)
C
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Beam Identifier A, (mm) A, (mm) K, Red(t;/g)t on
CB 2.22 32.65 14.71 -
RCB 2.52 31.06 12.33 16.17
RTB 2.49 25.11 10.08 31.47
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Yield Reduction
Beam ldentifier A, (mm) P,(mm) Stiffness (%)
(KN/mm)
CB 2.22 65.21 29.37 -
RCB 2.52 60.97 24.19 17.64
RTB 2.49 65.03 26.12 11.06
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Parameter Model
Bay width 2.032 mm
Bay height 1.524 mm

Column depth 203 mm

Column width 127 mm
Beam depth 197 mm
Beam width 127 mm

Column longitudinal reinforcement 4#3 (p = 0.011)

Column tie 6 gage at 152 mm (p = 0.0065)

Beam longitudinal reinforcement

4#3 top (p = 0.011)
2#3 bottom (p = 0.006)

Beam ties

6 gage at 76 mm (p = 0.013)
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Abstract

The Aim of the present research is behavioral assessment of repairing concrete
frames. To fulfill this purpose, the research has been organized into four
sections. In section 1, some mechanical charcteristics such as tensile and shear
strength and fracture energy have been specified on the integrated concrete and
cold joints through experimental tests. The results indicated 50-85 percent
decline in all mentioned parameters. In section 2, a 4-point bending test has
been performed on integrated and repaired beams. Consequenses illustrated
remarkable reduction in some parameters such as absorbed energy, ductility and
stiffness. Also, Difference of peak loads between control and the repaired beams
is inconsiderable. Relatedly, in section 3, the result of numerical simulation of
the beams have been compared with the experimental achivement from section
2. A satisfying agreement on both results can be percieved. To broaden the
numerical application, section 4 has been devoted to investigating behavior of
repairing frames in their covers numerically. Results revealed that repaired
frames performance were not influenced in terms of ductility, peak load, initial

stiffness, yield stiffness and energy absorbtion capacity.

Key words: Cold joint, Repairing and strengthening, 4-point bending, Fracture
energy, Tensile strength, Shear strength, Push-off test, Splitting test, ABAQUS
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