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Abstract: In order to further study the flexural behaviors of ultra high strength rebar reinforced
engineered cementitious composites (UHSRRE) beams which consist of engineered cementitious
composites (ECC) and ultra high strength rebar, three UHSRRE beams, one reinforced
engineered cementitious composites (RECC) beam and one reinforced concrete (RC) beam were
tested, respectively. The experimental phenomena, ECC strains., ductility and characteristic
moment of these beams were carefully analyzed. The results show that UHSRRE beams and

RECC beams have a strong crack control ability compared with RC beams. In comparison with
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RECC beams, UHSRRE beams containing ultra high strength reinforcement have no obvious

decrease in crack control ability. The cross-section strains of UHSRRE beams basically conform

to the plane section assumption of mean strain, and ECC in the tension zone of UHSRRE beams

is effective after cracking. With the increase of longitudinal reinforcement ratio, the ECC strains

at the edge of compressive zone, maximum tensile strain of ECC at the edge of tensile zone,

height of compressive zone and characteristic moment (except for cracking moment) of UHSRRE

beams enlarge, but energy ductility coefficient increases first and then decreases. The ductility of

UHSRRE beams is better than that of RECC beams when the reinforcement ratio is appropriate.

Key words: engineered cementitious composite; ultra high strength rebar; flexural behavior;

bearing capacity; reinforcement ratio
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Tab.2 Main Parameters of Specimens
eS| K R PR3P RIEE /mm | JERAR | GBS | SRS | HAERELAR %
RC %t CON335-2 | 1500 mmX 240 mmX 130 mm 20 WREE T 2920 & 8@60 2.39
RECC 2 ECC335-2 | 1500 mmX 240 mmX 130 mm 20 ECC 2P 20 ¢ 8@60 2.39
UHSRRE ## | ECC500-1 | 1500 mmX 240 mm>X 130 mm 20 ECC 1% 12 ¢ 8@60 0.42
UHSRRE # | ECC500-2 | 1500 mm X240 mmX 130 mm 20 ECC 2% 12 ¢ 8@60 0.84
UHSRRE # | ECC500-3 | 1500 mm X240 mmX 130 mm 20 ECC 3@ 12 ¢ 8@60 1.27
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Fig.1 Dimension and Reinforcement of
Specimens ( Unit: mm)
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Fig. 2 Load-midspan Deflection Curve and
Crack Pattern of ECC Sheet
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Tab.3 Mechanical Properties of Steel Bars

eS| HAE/mm Jet A 588 B / MPa B R 3R 2/ MPa W iR/ % W THT A 4 %/ 6
HRB500 12 501 656 15.8 53.3
HRB400 8 422 595 20.4 57.5
HRB335 20 309 589 17.6 44.1
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Fig.3 Loading Diagram
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Deflection at Edge of Compression Zone of Beams
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Tab.4 Flexure Test Results of Beams

B HFAE 25 L/ (KN« m) . i}
B LA HE R 8
FAL | BRSR | RS

CON335-2 11.43 33.27 58.53 -
ECC335-2 4.55 22.70 53. 04 35
ECC500-1 3.27 14. 31 18.17 21
ECC500-2 6.03 22.55 25.55 44
ECC500-3 5.81 30. 41 36. 05 16
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Tab.5 Mechanical Parameters of Longitudinal Steel Bars
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Tab. 6 Comparison of Bearing Capacity Between UHSRRE Beams and RC Beams
B8 ke I8 250 ENGES] EN W E FEAR BRI 38/ MPa % S/ (kN « m)
AR SO B 45 RC #t HRB335 2. 39 66. 83 (JR#E L) 58.53
A SO AR UHSRRE #t HRB500E 2.39 52. 60(ECC) 57.59
ARSI 45 R UHSRRE # HRB600 2.39 52. 60(ECC) 64. 11
Hik[12] RC #t HRB335 1.39 41. 20 R ¥ 1) 7.35
CHik[12] UHSRRE # HRB500 1.39 38. 50(ECC) 11.03
SCRik[12] RC % HRB335 0.70 41. 20 #E 1) 4. 14
ScHk[12] UHSRRE HRB500 0.70 38.50(ECC) 7.66

P 7 R A BR % AF , UHSRRE 252 11 X (19 ECC
ZORIR I TAE,

(3) ki UHSRRE 2% 5 20 A7 T 5 R 42 1 » 352 Ik

IX 314k ECC JE I A8 R 32 471X 3 2 ECC 115 745 ) fit
L3470 52 P 638 HE 7K 25 7R 3
i AFL B T AE R HOB R . % UHSRRE 2 A
13 24 0 Y\ B A5 5% 0 L 3L AT PE R BT I
RECC 2K 25.71 %,

S % 3Lk :
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