%255 H 1 EHRATLE T REFIR Vol. 25 No. 1
2008 43 A Journal of Architecture and Civil Engineering Mar. 2008

XEHS:1673-2049(2008)01-0096-06
BHEERIB TR EHAMNMEESERE

HEE, RiE4, & 4%
(FPF R M TR, Bl 200092)

HWE AT I0R=Z 5 EmBEFTXTHREIRERTHAPRPET AL AL T ARARELZEFAR R
R4 X R A R AT H AR SRR L RFERBRE yHEG T, BI SN EZFREE
Rt p EAe b R EAR RO L RN X R THRERRLEET B E LA RMAE
ATHREFHGEIR, ZEGHRAERRELIPPRGOHHEZTHRFE S . RET SHMERELER
BEG IR FERREATENK BRI MRS ES RE LR RHAT T,
RIEAWHAT S iat st L F 5 5@ Rst 2 FRT IR 7 HEARNGEF.

TER . GHRAEREL IR R TRTERRENB LT

FESES:TUS02.6 X FRERD A

Bending Fatigue Behavior of High-performance Concrete

Simply-supported Beams

XIAO Jian-zhuang, CHEN De-yin, ZHA Quan-fan
(Department of Architectural Engineering, Tongji University, Shanghai 200092, China)

Abstract: Based on the static and fatigue bending tests of 10 simply-supported beams under three-
point loading, the strength grade of concrete, two types of steel bars and different load levels
were studied for the fatigue behavior of high-performance concrete beams. Through analyzing the
mid-span deflection of beams, strains of concrete in compressive zone and strains of steel bars in
tensile zone, as well as crack development regularity of the beams, the fatigue damage process of
high-performance concrete beams under flexural repeated loading were observed. The equation of
fatigue life and deflection calculation formula of beams after fatigue loading of high-performance
concrete beams were put forward by combining the fatigue damage analysis of materials both for
high-performance concrete and steel bars. Meanwhile, theoretical fatigue life and deflection were
compared with test ones. Finally, the difference between bending fatigue behavior of high-performance
concrete beams and that of normal strength concrete beams was comparatively analyzed.

Key words: high-performance concrete; simply-supported beam; bending fatigue behavior; deflec-

tion; strain of steel bar
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Tab.1 Mixture Proportion Parameters of
High-performance Concretes
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Tab.2 Reinforcements and Numbers of Beams
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Fig. 1 Reinforcements of Beams (Unit: mm)
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Tab.3 Static and Fatigue Tests of Beams
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B40-0~
HRB400 1.11 C40 54. 2 3.82
B40-3
B80-0~
HRB400 1.11 C80 82.8 3. 94
B80-4
B80-5 HRB335 1.34 C80 82.8 3.94

e | WAL | o K 1B | faf 280K P T R (A g B/ 10
B40-0 | # J7iX 50

B80-0 | # J1iX 5%

B40-1 | 7515 1 0. 60 0. 40 100
B8O-1 | 7515 1 0. 60 0. 40 100
B40-2 | 75 i % 2 0. 60 0. 30 100
B80-2 |9 75 i i 2 0. 60 0. 30 100
B40-3 | 75 i % 3 0. 60 0. 37 200
B80-3 9% 551 56 3 0. 60 0.37 200
B8O-4 | 9% 75 i 1 4 0. 60 0. 37 100
B80-5 4% 75 i 46 4 0. 60 0.37 100

TE A #KF bR BR S B R (6 B /ME 5 C80 32 # 2 i IR

AR 0 A
2 WIEER
2.1 BARBEER

IR, Bz nE] 0. 2P, ~0. 3P, (P, K

A% FR A7 28 BV {ED I BT IR 7E 42 B2 1 X Hh B
Hh 4% 5 T30 0. TP, ~0. 8P, I 75 = 4% fiab i



98 EHAFE TRFHR

2008 S

JeLE B A U2 BN KIEMGEEHA
PR B, B A C R AR E R 1/2 kb, fir
RARLERG N E P, 327 v 6 B 24 4% & R 8 it
el AT AR N E 1L LPY I B0 B R
R T 4l A 5 e i 2 I B S LK B B R
JEI B0 fe 28 3% B40-0 AL B8O-0 ¥y & A T ML ALY
TE R
2.2 EHFRBER
2.2.1 EHFHIR

A JL9E 7RI B BR T 5 2 dib 3 B8O-2 % 57
Wi Ah, HoAy 3 it e 9% 57 1 50 5 A 48 0 56 1
WT . Y955 RBGHAT F 54. 82X 10" IR . % B8O-
2 Rt 9% 55 MR FLE IR B R AE 2 2 F 9 1k 3 A A
5 H R A SR AR B T S T A T I .
55 50 i B8O-2 MM IRFRAE W 3 B

WYL sl ™
™
T — 4
B ~‘$;\, ,

N it

(b))%%l;
B3 R B80-2 55 BIRHHE
Fig.3 Fatigue Failure Characteristics of Beam B80-2
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Fig. 4 Cracks of Beam B80-1 Under Static Loading
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Fig. 6 Strains of Concrete and Steel Bars
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Tab.4 Fatigue Life Comparison Between Theoretical

Analyses and Test Results

| EEME| NN | BRI ST roon

G5 | BJIH | WE/MPa| A /101 ¥ AR
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B40-2| 0.485 | 135.33 54 54. 82X 10% R 52 4F
B80-2| 0.485 131. 39 70 54. 82X 10" W% F7 W IR
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Tab.5 Mid-span Deflection Comparison Between
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Theoretical Analyses and Test Results

. —— A I E/ #5 h H2 i /mm
10* PR | SE
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32.76 3.539 4,070
ot 0.4P,~0.6P, 74.86 3.546 3.787
100. 00 3.549 3.848
ik 3.250 3.240
32.76 3.389 3.932
Bt 0.4P,~0.6P, 74.86 3.396 3.832
100. 00 3.400 3.838
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