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Experimental Study on Fatigue Behavior of
Unbonded Prestressd RPC Beams

LUO Xuguo ,WANG Yixiang , WANG Jianqun

(School of Civil Engineering, Hunan University of Science and Technology , Xiangtan,, China,411201 )

Abstract; The study compared the fatigue properties of the two test beams. Using static and equal
amplitude fatigue tests,the two RPC beam deflections,crack widths, steel strain and RPC strain are
collected and analyzed by measuring instruments. The fatigue test results show that the fatigue life
is more than 2 million cycles for the two test beams under the stress of the bridge with probability
of 98% . After 2 million fatigue loading,the crack width of the test beam,the strain at the edge of
the compression zone ,the mid-span deflection, the ordinary steel strain are 0. 08 mm,814 x 10 ™°,
7.6 mm and 484 x 10 ~° ,respectively. For the unbonded prestressed RPC( UPRPC ) beams,, they are
0.12 mm,1 147 x10°°,10. 3 mm,and 1 226 x 10 ~°respectively for the ordinary reinforced RPC
( ORRPC)beams. All of these values obtained from the fatigue test are significantly below the cor-
responding failure values under the static test. The results show that both test beams show better fa-
tigue resistance,and the fatigue resistance of unbonded prestressed RPC beams is stronger than that
of ordinary reinforced RPC beams.

Key words: URRPC ; ORRPC ; static load tests; fatigue tests

YrFs HHEA:2018 -01 - 05
EeTIH . HRARRFIAETH (51408218) ; WIF A # & ITH H (14A048)
EE RN PYFE (1969—) , B BIHURZ A, 22N FHF R L5 H 9 55 P RE 25 7 TR R 4%



5 6 1]

W E % R EE N ) RPC 2295 55 M g il 56 989

G M R TR BE + ( Reactive Powder Con-
crete, RPC) #2& 20 142 90 4FACAH il H 1) 57 AU
IR EE 1, K Ue A e Rk AN ET4E
T RO SRR T BT B K 32 5 b
BN RPC B H B ZE A [ N Sh i H R
B AN TR C LRI TIRA R
5%, %7 RPC M 7E# e Jr i 17 oK =
RIS {EX RPC ¥ A 9% 57 P RERAF 53 38
FEXT R AP TAET- 6 )2 b 8 d AR
IS BRFIER BRI B A S AR AN ] i S 2R 2 SR
VR IF AR T i 2 B A1 00 T &
AEREPEREIR. LA 38 TR 56 1 A I 9E 6 4 ST
ALk 1) 95 55 451405 M BB & AN B 78 43 13 RPC
PR o7 Bt e . B X} 4 48
RPC L HEAT i ) A 57 1058, W5 MRl RPC
PRAENE 55 BN R % o7 e pe, HAR1E T
PR AL G ) 5% B TP PR 2 R IX A 2%
RPC i 728 N 3 1 A8 A2 A ML, 175 RPC 4
BHE TR LAl I RE A 15 2 B0 34 Rt
TR BRI AR .

1 i %

1.1 #EEHIE

IR T 4 ARTE MR A TR S 3,
S R R Ay L R A7 T R A TR R 2,
A TCRELE TN S0 PR AR TR .
SR ETS ELA A [ 46 v RS R A . A 4R STk
(9] A7 48K 1o e A9 , P 3 B RO~ am el 1 [ 2
. b RS I R R EE I A0 1 R
PR i W | I VA I N [ R ALY 1)
HRB400 , 4 ffy F1 22 37 59 #l; ¥4 >& H] HPB235,
TR S1 R FH @ =15.2(f,, = 1 860 MPa)
AL, R B IR B % A R IR 7
oY 25 B G — o A4, S5 PR G R N
3.3% FFA VT ER . PR Bk 4 2 1Y [ it
Hl/E 12 ARS8 100 mm x 100 mm x
100 mm /) 57 7 R e 12 A~ R
100 mm x 100 mm x 300 mm FEAE A | 7]
T 28 d 57 5 AR R SR B BUh o B b

FEARDT T 8 FE AN RPC 3P B, A4 ) A
L. KB (BRI KR P. 042.5)770 kg/m’® Bk
JK 193 kg/m’ 48P 1 078 kg/m’ . FDN & 454
WK 19 kg/m® LT 4E 77 kg/m® K 193
kg/m’. MBHAIREE R WL 1. 52 1 R
T AT RPC 5 1 ARIJCHKE 45100 J) RPC 2
HEFT R GRS, FH T 0 2 9% 57 in 2 e 28K 7
(S8, TlAx 2 MR IEL 9% 97 156

—a
3070 10x80  4x200|  10x80 7030
LI L
] B
20
i ™
2 BRI Sy
15
100 2400 1!100;;3 WL
| 2600 |

B 1 JoHhZETN T RPC 2
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Table 1 Measured mechanical properties of RPC beams

SEOTE WHHA #odt RPC R

g PUHSREE  HUESR ROORE PR
fu/MPa  JEf/MPa f,/MPa E,

S 79.9 74.1 8 34 752

Cr 67.6 74.1 8 34752

S, 75.3 76.2 8 35 046

Ce_, 77.1 76.2 8 35 046

RIS RRTERISTIUN ) RPC 32,8, i
WG RPC 32 435 T . ACR RIS HL Sy RPC
1, AT RPC 3.
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