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Abstract: In order to investigate the influence of recycled
aggregate concrete (RAC) strength variation on the minimum
reinforcement and stirrup ratios of RAC beams, this paper
analyzed and compared the ratios of RAC and natural
aggregate concrete (NAC) beams subjected to bending
moment and shear force with the same target reliability
index. The results indicate that the RAC strength variation
has limited influence on the flexural capacity variation with
the existence of reinforcements. As a result, the minimum
reinforcement ratio almost does not increase when the beams

are subjected to moment. As for the beams subjected to shear
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force, when the coefficient of variation of RAC tensile
strength is 0. 2, the minimum stirrup ratio of RAC beam is
0.17% and increases about 32.0% compared with NAC
(grade C30) beam. The reliability indexes of RAC and NAC
beams can be equal by increasing the reinforcement and
stirrup ratios reasonably.

Key words: recycled aggregate concrete (RAC); beam;
strength variation; minimum reinforcement ratio; minimum

stirrup ratio; reliability index
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Tab.1 Data of natural concrete strength

e SRR SOURRE e SLUE  BLPUER WLOBURR  BILBR LSRR
gy MERREE, SREEHME/ MPa FREKR BEWE  EAaEE ERIME O REXNE BEYEHE
MPa MPa fem/MPa /MPa fo/MPa Fum/MPa f:/MPa
C20 20 26. 6 4 0.15 17. 81 13.4 9.6 2. 05 1.10
C25 25 33.2 5 0.15 22.19 16.7 11.9 2.36 1.27
C30 30 38.2 5 0.13 25. 61 20.1 14.3 2.55 1.43
C35 35 43.2 5 0.12 28. 90 23.4 16.7 2.71 1.57
C40 40 48.2 5 0.10 32.31 26.8 19.1 2.89 1.71
C45 45 53.2 5 0. 09 35. 01 29.6 21.1 2.98 1.80
C50 50 59.9 6 0.10 38. 80 32,4 23.1 3.17 1.89
C55 55 64.9 6 0.09 41. 87 35.5 25.3 3.24 1. 96
R YT SCRRLS, 9.
x£2 WAERELE M, _ fiAshy _ [RAL (3)
Tab.2 Data of reinforcement strength bhl bhi 2a, f.b*hl
553 o 7 FET T B M O — _ .z
o WO RGN SRS WY G Mgl @
HPB300  340.9 300 270 20,5 0. 060 KA o R RCH 25 78 L M. B4, @it
HRB335  380.2 335 300 2.7 0.057 R AR, T TR, TR RR T REAR
HRB400 448, 0 400 360 26.8 0. 060
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Tab.3 Value of e

- ZH ap
C20 C25 C30 C35 C40 C45 C50 C5h5
HRB335 0. 488 91 0. 488 66 0.488 12 0. 487 67 0. 487 38 0.487 12 0. 487 09 0. 486 88
HRB400 0.479 35 0, 479 08 0.478 55 0,478 10 0. 477 81 0, 477 56 0. 477 52 0. 477 30
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Fig.1 Flowchart for calculating minimum

reinforcement ratio
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Tab.4 Calculation results of a,b and R?

, HEgR
gfgf%iﬁ HRB335 HRB400
a b R? a b R?
C20  0.4499 0.0100 0.9990 0.4499 0.0095 0.998 0
C25  0.4490 0.0093 0.9985 0.4499 0,009 0 0,997 5
C30  0.4499 0.009 1 0.9983 0.4499 0,008 7 0.998 0
C35 0.4499 0.0087 0.9987 0.4499 0.0085 0.998 5
C40  0.4500 0.0085 0.9989 0.449°9 0.0082 0.998 4
C45  0.4500 0,008 2 0.998 7 0.4500 0.007 9 0,998 6
C50  0.4499 0.0077 0.998 6 0.4500 0,007 5 0.998 3
(55 0.4500 0.0073 0.999 2 0.4500 0.007 0 0.998 0
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Fig.3 Amplification coefficient of minimum

reinforcement ratio of RAC beams
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Fig.4 Statistical parameters of flexural capacity
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Tab.5 Value of a;

RS SRS C20 C25 C30 C35
B as 0.519 28 0.51928 0.51309  0.505 51
TREE TS C40 C45 C50 C55
BH as 0.504 57 0.500 78 0.50188  0.499 68
T TIRERRECH
g= 0.7 i+ frmps) — Vs (14>
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Tab.6 Calculation results of a,, b, c¢; and R?

{%%ig;i az by 2 R?
C20 —0.189 9 1.326 8 0.044 8 1. 000 O
C25 —0.188 6 1.326 1 0.044 9 1. 000 O
C30 0.034 2 1.159 4 0.087 9 0.999 9
C35 0. 080 5 1. 090 6 0.106 8 0.999 9
C40 0,294 2 0.958 2 0.139 4 0.999 7
C45 0.475 8 0. 860 4 0.156 8 0.999 7
C50 0.293 9 0.950 3 0.140 2 0.999 7
C55 0.475 7 0.857 3 0.157 1 0.999 7

it 6 Al SRR (A7) T RE SRR
ELELT . S IR EA RS+ R S BRI A R T B,
VIR TR S/ NEC R M BUEH TG, I
LKL IR KRR v =1./0. 24, H T
TG

ORosemin = You X 0. 241/ f, =
(asdh +bs6x +c3) X 0.24f./f, (18
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Fig.6 Amplification coefficient of minimum stirrup
ratio of RAC beams
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Fig.7 Statistical parameters of shear capacity
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