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Mechanical Properties of Unbonded Prestressed Recycled

Coarse Aggregate Concrete Beam
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(School of Civil Engineering, Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract: Five test beams of unbonded prestressed recycled coarse aggregate concrete with
different replacement rates were designed and made. Then flexural performance tests of normal
section were completed through two-point load. The mechanical properties, such as failure mode,
bearing capacity, crack width and mid-deflection and so on, were studied. Coordinated with Code
for Design of Concrete Structures (GB 50010—2010), the calculation formulas of stress
increment of prestressed bar for unbonded prestressed recycled coarse aggregate concrete beam
were build based on test data. Meanwhile, the suggestions of maximum crack width and stiffness
for unbonded prestressed recycled coarse aggregate concrete beam were put forward. The results
show that the replacement rate of recycled coarse aggregate has non-significant influence on
failure mode, crack width and mid-span deflection. Compared with unbonded prestressed concrete
beam, the stress increment of unbonded prestressed bar for unbonded prestressed recycled coarse
aggregate beam is larger, but replacement rate of recycled coarse aggregate has non-significant
influence on stress increment of unbonded prestressed bar.
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Tab.1 Physical Performance Indexes of Aggregates

FMFE/ | FEREES | B/
RSN TS B o il RELE B
(kg * m )| FRME/% | (kg * m ™ *)
PN 0.7 2720 4.3 1 460 46
T B R 2.1 2 670 9.3 1 360 49
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Tab.2 Parameters of Test Beams

- A AL R ‘Z&i%%iiﬁﬁiﬁ A BTN T
Bw/% JERIE feu/MPa ope/ MPa
UPRCB-0 0 47.1 994. 5
UPRCB-30 30 47.2 972.5
UPRCB-50 50 47.0 995. 3
UPRCB-70 70 46.5 1 000.9
UPRCB-100 100 46. 4 1 008.0
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Tab.3 Measured Strengths of Test Bars

WA | PhEARSRE fy/MPa | HURIARFRIREE f./MPa
HRB400 458 587
$15.2 1 800 1936

1.3 KEEmMHESHEFENE

20 TR R FH A O 480 o 28 B 00 o S B
S 1 300 mm, filZE S Bk 1 200 mm., 43-N#R .
B 5 kN, 2 50 IR 50N 7 895 R — i
SRAE . ST 6 R 0 A A R v g 2 1k R Y
AR AR R R AT 1R 1 W0 e B« AR 02 [
WY\ AZ )N R I AE R FE A B 7 N AR



32 EHAFE TRFHR

[ BE A 200 mm; 76 FE 25 25 v A2 45 Bl 4% 50 mm &b
A7 B0, 7 AR A AR e T AT B R 5 S T
TV A o ) R N AR AE B rp Ak A
B 5 R IRBE LN AR s 7E R TN R 5 N G Ak A
B9 IR EE L NAE R s AR R ST b 5 RN v ARk
it I g e . FIABT A3 RERS
eIt B gid sl 5 2 8E th & E A8 e, IR i R
8 O TSI 52 2R 5% 5 E I SR R T A DL o

T T I A S B 7 S AN R 2 B L IR B
WE 3 pimx.

20
e
SRR \%%:*ﬁm

P
¢~ — b g
L3 = Fs o

M15- U4 H. 3% 38 40 7 o 2

2 RBERMBERENASR

Fig.2 Scheme of Loading and Measurement of Test Beam
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Fig.3 In-site of Experiment
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Fig. 4 Failure Modes of Test Beams
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Tab.4 Measured Values of Moments and Stress

Increments of Prestressed Bar for Test Beams

R4S [ML /(KN « m) | M/ (kN « m) | M. /(kN « m)|Ag,/MPa
UPRCB-0 35 90 115 221.2
UPRCB-30 35 90 115 338.3
UPRCB-50 35 95 120 239.1
UPRCB-70 35 95 115 291.4
UPRCB-100 35 95 120 305.2
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Fig. 5 Measured Values of Mid-span

Deflection of Test Beams
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Fig. 6 Concrete Strain Distributions of Test Beams
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Tab.5 Calculation and Measured Values of

Stress Increments

o WIS | WA
50 2L 4 5 Ao (Ach) !
Ao,/ MPa Act/MPa

UPRCB-0 221.2 145.9 1.52
UPRCB-30 338.3 146. 9 2. 30
UPRCB-50 239.1 145. 6 1. 64
UPRCB-70 291.4 145.0 2.01
UPRCB-100 305.2 144. 7 2.11

R R /N

Ao, = 9(240—3506,) (0. 45+5. 57) (3
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Tab. 6 Checking Results of Normal Section Flexural

Bearing Capacities for Test Beams

RS | Mu/ &N+ m) | My/(kN+m) | MM
UPRCB-0 75.89 74.75 1.02
UPRCB-30 78.40 74.75 1.05
UPRCB-50 78.28 78.00 1.00
UPRCB-70 78.29 74.75 1.05
UPRCB-100 78.46 78.00 1.01
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Tab.7 Calculation and Measured Values of Average

Crack Distances of Test Beams

I R Whye/ MM Wy /MM Wine Wiyt
UPRCB-0 181.5 0. 893
UPRCB-30 172. 8 0.938
UPRCB-50 162.0 164. 2 0.987
UPRCB-70 174.0 0.931
UPRCB-100 169. 6 0.955
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Tab.8 Calculation and Measured Values of Maximum Crack Widths of Test Beams

M,/ UPRCB-0 UPRCB-30 UPRCB-50 UPRCB-70 UPRCB-100

(KN *m) | wha/mMm | 0he/mMM | @he/MM | 0he/ MM | @he/ MM | 0ha/MM | 0fa/ MM | 0ha/ MM | 0fa/ MM | wha/mm
32.5 0.07 0. 06 0.07 0.07 0.07 0.08 0.07 0.09 0.07 0.09
45.5 0. 20 0.18 0. 20 0.18 0. 20 0.18 0. 20 0.19 0. 20 0.18
58.5 0. 36 0.32 0.35 0.32 0. 35 0.33 0. 35 0.33 0. 35 0.33
71.5 0.51 0.48 0. 50 0.49 0. 50 0.48 0.51 0. 50 0. 50 0. 50
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Fig.9 Comparison of Test and Calculation Values of

Mid-span Deflections of Test Beams
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