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Experiment on Uniaxial Compression of Compound Concrete
Made of Demolished Concrete Lumps and Fresh Concrete
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Abstract: Three kinds of demolished concrete lumps (DCLs compressive strengths=26. 7, 45.0, 87. 6 MPa)
were mixed with ordinary commercial concrete to cast 18 cube specimens and 18 prism specimens that both
consist of compound concrete made of DCLs and fresh concrete. The uniaxial compression tests of cube and
prism specimens were carried out, and the influence of the replacement ratio of DCLs and the strength differ-
ence between the new and demolished concrete on the specimen’s compressive behaviors was investigated. The
results show that referring to the specimens with old concrete of low compressive strength (26. 7, 45. 0 MPa) ,
the old and new concrete are well combined and the interfaces are difficult to distinguish; but prism specimens
with old concrete of high compressive strength (87. 6 MPa), show a phenomena of separation of bonding inter-
face between new and old concrete; the specimen's failure shape is similar to two pyramid shapes on the top;

under the condition of constant difference of compressive strength between new and old concrete, the compre-
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ssive strength, elastic modulus and peak strain of the compound concrete decrease with the increase of the re-
placement ratio of the old concrete, and the influence of the replacement ratio on the compressive strength is
more significant than that on the elastic modules and peak strain; under constant replacement ratio but differ-
ent compressive strength of the new and old concrete, the increase of the strength of demolished concrete
lumps increases the compressive strength, elastic modules and the peak strain; the Poisson's ratio of the speci-
mens varies little, =0, 212.
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Tab.1 Design parameters of specimens

R %= N [/mm b/ mm h/mm fo/MPa 1]/%
Cu-R1-0 3 150 150 150 26.7 0
Cu-R1-0. 1 3 150 150 150 26.7 10
Cu-R1-0. 2 3 150 150 150 26.7 20
Cu-R1-0. 3 3 150 150 150 26.7 30
Cu-R2-0. 2 3 150 150 150 45.0 20
Cu-R3-0. 2 3 150 150 150 87.6 20
Pr-R1-0 3 150 150 300 26.7 0
Pr-R1-0. 1 3 150 150 300 26.7 10
Pr-R1-0. 2 3 150 150 300 26.7 20
Pr-R1-0. 3 3 150 150 300 26.7 30
Pr-R2-0. 2 3 150 150 300 45.0 20
Pr-R3-0. 2 3 150 150 300 87.6 20

He P IHTR BE - (B Jy 3 VRAIAE 55D AN PR A U AE RS 2y 50 ~60 mm (B4R, 8 I BT 1T 55 BE 7331
o 26.7,45.0,87.6 MPa f#] 3 Fi IR BE P4k, IHIR BE + PR B 550, i 1 s, 7E DAY, 58
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Tab. 2 Mix proportions of new concrete

KR H 5/ % plkg - m
) 0 N N e

X KR @ a7 WER Tm Bk
0.49 38 263.00 698. 00 775. 00 1 148. 00 42.00 42.00 5. 38
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Fig. 2 Loading setup of specimens
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(a) JnEp) (b) P=0.6P, (¢) P=P, (D) R sk
B3 L7 Y SR B IR 5 B (Cu-R1-0. 3-3)
Fig. 3 Typical failure process of cubic specimen (Cu-R1-0. 3-3)

() a4y (b) P=0.6P,~0.8P, (0) P=P, (d) R 450
P4 AR A A S B A3 5 7 (Pr-R2-0. 2-3)
Fig. 4 Typical failure process of prism specimen (Pr-R2-0. 2-3)
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BSR4 T 1 B 7Y SRR 25
Fig. 5 Typical failure mode of fracture surfaces of specimens
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Tab. 3 Relevant parameters of compressive strength of each groups pecimens

2 W a5
R1-0 R1-0.1 R1-0. 2 R1-0. 3 R2-0. 2 R3-0. 2
fw/MPa 46. 2 44,9 39.3 36.9 52.0 53.4
f./MPa 43.3 35.3 31.7 29.1 40.3 44, 6
fo/ fe 0.94 0.78 0.81 0.79 0.78 0.83
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Tab.4 Comparisons between calculated and measured compressive strengths

A (D (2 _

HKAHRS  fan/MPa o MPa % o MPa % Sewcom/MPa v/ %
Cu-R1-0. 1 44.9 44. 2 —1.5 40.9 —8.9 42.6 —5.1
Cu-R1-0. 2 39.3 42.3 7.6 39.7 1.1 41.0 4.3
Cu-R1-0. 3 36.9 40. 3 9.2 38.5 4.3 39.4 6.8
Cu-R2-0. 2 52.0 46.0 —11.5 45.8 —11.9 45.9 —11.7
Cu-R3-0. 2 53.4 54.5 2.1 56. 5 5.8 55.5 3.9
Pr-R1-0. 1 35.3 38.4 8.8 32.7 —7.4 35.6 0.8
Pr-R1-0. 2 31.7 33.8 6.6 31.7 0 32.8 3.5
Pr-R1-0. 3 29. 1 32.3 10. 9 30. 8 5.8 31.6 8.6
Pr-R2-0. 2 40.3 36.8 —8.7 36.7 —8.9 36.8 —8.8
Pr-R3-0. 2 44. 6 43.6 —2.2 45.2 1.3 44. 4 —0.5
7/ % 2.1 —1.9 0.2
o 7.86 6.73 6.73
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Fig. 6 Comparison of calculated results of specimens compressive strength with test results
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Tab.5 Measured results of prism specimens

12X 1 21 4 5 E/X10" MPa Emax/ X107 /x B 0
Pr-R1-0 2.61 2.163 0. 220 1.00 1.00
Pr-R1-0. 1 2.55 2.181 0. 206 0.82 1.01
Pr-R1-0. 2 2.50 1.962 0.216 0.73 0.91
Pr-R1-0. 3 2.30 1.913 0. 206 0.67 0. 88
Pr-R2-0. 2 2.45 2.238 0. 206 0.93 1.03
Pr-R3-0. 2 2. 60 2.140 0. 220 1.03 0.99
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