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An Experimental and Analytical Study on the
Effect of Recycled Aggregate on the Behavior

of Reinforced Concrete Joints
Abstract:

This research presents an experimental and analytical study on the behavior
of reinforced concrete (RC) edg joints constructed using recycled aggregate
concrete (RAC), with the following replacement ratios: 0% - 25% - 75%..
Six joints were tested in total,two joints for each replacement ratio. The
crack distribution and failure mechanism of the studied concrete joints were
monitored, and the analytical results were compared with their experimental
counterparts to develop a model that closely represents the studied joint. The
results showed a decrease in the ultimate load capacity of joints constructed
with recycled aggregate concrete (RAC) compared to the reference joints
made with natural aggregate concrete (NAC). The decrease in the applied
ultimate load did not exceed 12.16% for the 75% replacement ratio. It was
observed that no cracking occurred in the joint region, while multiple cracks
formed on the upper surface of the beam in all specimens then, failure
occurred due to the expansion of the main crack at the interface between the
beam and the column. The analytical results showed a close agreement with
the experimental results. The difference between the experimental and
analytical ultimate load capacity was ranging from 5 % to 2.5% for joints
with 25% and 75% replacement ratios, respectively, compared to the
reference joint. The results demonstrated the feasibility of using recycled
aggregate in structural elements, particularly in reinforced concrete joints.
A ratio of 25% was found to be the closest to the reference joint in terms of
maximum load capacity, deflections, and crack propagation mechanism.

Key words: Recycled aggregate, RC Joint, replacement ratio.
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+4.525¢-01
+4.022e-01
+3.519e-01
+3.017e-01
+2.514e-01
+2.011e-01
+1.508e-01
+1.006e-01
+5.028e-02
+0.000e+00

JRO 55 3 Waalaialy (55850 ¢35 (1-20) e
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CIr

DAMAGET

{Avg: TE%)
+7.452e-01
+6.831e-01
+6.210e-01
+5.58%e-01
+4.968e-01
+4.347e-01
+3.726e-01
+3.105e-01
+2.484e-01
+1.863e-01
+1.242e-01
+6.210e-02
+0.000e+00

JR25 5ial) b baalsialy (35050 g3 8 (1-21) e

DAMAGET

(Avg: 759%)
+5.938e-01
+5.443e-01
+4,948e-01
+4.453e-01
+3.958e-01
+3.4642-01
+2.969e-01
+2.474e2-01
+1.9¥9e-01
+1.484e-01
+9,896e-02
+4.948e-02
+0.0002+00

JR7S 3aial) 8 Walxialy (34880 g5 (1-22)Js)
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saluagilly clalitiuy-5
ralaliiuny-1-5
s bac ety Tay OISy lial) ZASD Jlaial) dus ity Ga Jaad iy ol -1
Dhe¥) dsas 00 DB dsaslls lernss hainl e Slall (glall 4l e
Bl Jalal
Jaia) i (7.99-12.16)% sy Pmax alisll gesll ded (aless) -2
Agrapall 528l leleatti Al adaal) Algeally A3)ae i) e (25-75)%
saiall pgay A3lae ) e 102%,116% oty Ly agadl dad 300 ae
Jigeaall
GAD OS5 Y1 o (gigh 26l o i lasS Bae e BRI ple ilua 32y =3
diall (1.4-1.33)% gl 25S0 Glle o il ajalls il ajall G
LS e (25-75)% Jlasiad) Ly 33indl)
saiall Cyjlia a3 satll Jroy Lo s IS Apny il e Al seilial) oyl —4
(0-25- JNaiin¥) el (0.8-5-2.5) 4y Login Gl OIS Cua 3yl
LAl e 75)%
AALEN) jaaliall 3 oy beall HSHI alasi) AplKe) pililly yladll il -5
saiall po laualy ()85 25% J1agiad) Lot canf Gum dalusall Agiad) diall "laaasy
Dseds Ay e Ageal) Sy G A ) Jeatll 58 Lali e el Amaall
75% Jlaia) dans 3 saiall (e Juadl Ssla 1S (550l
iGluagill —2-5
Aalaall Al 2l e gya) gl A1
g paal) saal) il (i (5)50 Jan)gpal dpead JISET 402
Ll e (e i gluzadll aae— jUadl) ol s ik A3
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