VO 2 A HURH R 525 4R (B AR
J. Xi'an Univ. of Arch. &. Tech. (Natural Science Edition)

CHRIE
2019 4 2 H

DOI; 10. 15986/j. 1006-7930. 2019. 01. 013

Vol. 51 No. 1
Feb. 2019

FRP BB TR EBESTTS R NRE ST
., T

CRAZER 2 TR BE . BRPE P42 710061)

JE, X &

WE. 455 E M 328 41 FRP fiiRst LR 2RI, REHH TR EM (GB 50608-2010) . 38 E ML (ACI 440. 1R-
15) . g A58 (ISIS manual 2007)FI & A FIFLIE (CNR-DT 203/2006) (b AR 7 iS4 T , Xbbb 7 4% B 9030 1 550 485 S8 i
PR B R . I 2 IR IR B EL o /o0 B 0 /2o BEATEIVASS BT, @ESL T S M Z KX G E - AR ALK, &
BT ZEREIR FRP i RRE RN, A B T AT LR HA 95 % fRIER MRS ERE. Z5REW: T8 o <pw Ml
o <<or<<1. 500, BIFMESL T, S EMEHEESIRBEY SR IF; M 1 Sen <o b, FEBUETEEERT. 5L BRI
R, SO A 5 R R

KR PIEXFHL; FRP i REELRE, ZERENHTELKX; BIEREK

FESES: TU377.9"1 XHAREL: A XEHS: 1006-7930(2019)01-0083-08

Analysis on the flexural capacity model of FRP-reinforced

concrete beams

SUN Yijia, WU Tao, WANG Zheng , LIU Xi
(School of Civil Engineering, Chang’an University, Xi'an 710061, China)

Abstract; Collected and analyzed are 328 testing results of flexural capacity of FRP-reinforced concrete beams. The
results were employed to assess the accuracy and dispersion degree of the current design formulas in GB 50608,
ACI 440. 1R, ISIS manual and CNR-DT 203. Regression analysis of p;/os and ¢, /x., for specimens controlled by
compression failure was carried out and the formula of depth of equivalent rectangular stress block x was obtained.
The equation of flexural capacity of FRP-reinforced concrete beams controlled by compression failure was revised
and the strength correction coefficient with 95% guarantee rate was proposed. The results showed that when o<l
1. 504, the calculation results agreed well with the test results; and when 1.5p4 << p;, however, the average
predictions by specifications were all higher than test values by more than 20%. Compared with the standards, the
proposed formulas yield estimations closer than the test results.
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Fig. 1 Stress and strain distribution of FRP-RC beams
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Tab. 2 Database of concrete flexural members reinforced with FRP
‘ W g b FRPIRERPIER FARAN
ik IR SR SR PR R o/
b/mm hot/ mm ) i ol % ,/kN + m
fo/MPa fiu/MPa E./GPa
Kara and Ashour™ 12 191~381 124~192 27.6 830 41. 4 0.12~1.35  0.36~4.05 11.49~16.65
Rafiet 25 2 169 120 32.9~32.6 1676 135.9 0.7 2.43~2.47  29.19~30
Jakubovskiset 271 3 276 243~272  41.3~47.6 1000 64. 4 0.6~0.67 1.23~1.40 82.5~113.4
Maranan %" 5 200 251~254. 1 38.2 1105~1184 62.6~65.6  1.00~2.10 3.11~6.68 91.4~104.8
Goldstonet 257 6 100 124.7~127.8  40~80 732~1764  37.5~55.6  0.50~2.03 0.96~12.19  4.6~16.6
El-Nemr 21 12 200 322.5~343.5  29~73.4  762~1639 48.7~63 0.38~1.64 0.97~5.92 82.78~189. 1
El-Nemr % 16 200 337.5~345  33.8~81.5 666~1470  46.4~147 0.34~1.45  0.64~3.70 64.04~201. 4
Kassem %517 14 200 224.5~228.5 39.1~40.8 617~1 988 36~122 0.62~2.25 1.80~10.11 70.85~90. 39
Adamet Z&"% 9 120 237.5~258  19.4~58.8 640 30 0.32~2.38 1.06~3.85 22.39~79.81
Elgabbas %" 6 200 233. 5~257 42.5 1162~1189 44.4~48.7  0.31~1.72 1.24~6.30 52.84~82.06
Migs 2 4 140 154~156 21.1 1327~1424 63.4~64.5  1.04~1.87 7.23~11.63  9.8~11.2
Barris 25" 12 140~160 134~156 30.1~46.9 995~1 353  63.3~64.2  1.04~2.81 2.66~10.70 31.15~55.55
Yanget %07 6 230 189.5~193.5  75.9~104 941~2130 48.1~146.2  0.57~1.83 2.21~4.57 82.8~103.6
B i 181 9 150 209. 4~312.5 31 658~1 325 72~75.5 0.14~1.76  0.29~3.24  21~50.75
Wang and Belarhi'*’ 6 178 160. 1~175. 1 30~48 552~2 069 41~124 0.81~2.22  3.35~4.87 40~51
Refaiet &2 3 230 242~244 40 1 000 50 0.40~1.08  1.10~2.96  49.03~69. 55
Issaet 22! 7 150 116 18.4~53.0 347.5 32. 67 1.95 0.99~2.05 10.24~16. 54
HE 7 180 160. 3~208. 3 24.9 993~1 779 40~136 0.37~0.59  0.71~2.79  8.3~60.8
Aiello and Ombres™ 3 150 125.5~137. 2 36.5 1506 50. 1 0.86~1.88 5.40~11.79 22.84~28.13
Yooet &2 4 200 209. 8~233.7 197.3 1182 51.3 0.54~1.81  2.81~9.40  110.8~144
Wang and Belarbi’®! 24 178 104. 7~174.5 30~48 551~2 069 41~124 0.99~4.13  3.26~8.32 37~51.9
Lau and Pam'®’ 5 280 339.5~346  33.9~42.5  582~603 38~40. 2 0.35~2.07 0.44~2.95  80.4~236.8
The? Riault 6 130 129.2~147.9  46.2~97.4 773 38 1.24~2.83  2.33~5.69  19.7~28.4
Ohet %1% 9 180 170. 5~277.9 27.17 841~1200  42.1~42.8  0.28~0.92 1.30~5.45 18.48~26.37
Alsayedet 21 4 200 157.5~247.5 31.3~40.7  700~886 35.6~43.4  1.15~2.87 2.14~8.12 34.19~59. 19
Rashidet et al. 10 150 247.5~265  40.7~80.3 1760 53 0.40~0.59  2.61~5.60 44.17~62.77
Mousavi 20! 9 150 164~167 20~64 700 41 0.63~2.77  0.91~8.01 11.52~39. 24
Duranovicet 2% 5 150 216. 15 23.7~34.3 1 000 45 0.88~1.32  2.95~5.96  34.75~40. 31
Ashour™® 6 150 167~267  25.5~44.3 650 38 0.175~0.28 0.26~0.49  5.89~16.75
Saikia 25 9 180 202~219.5  29.9~53.5  464~972 49 0.80~1.57 1.12~2.53  34.00~49. 25
Faza® 6 152.4  256.9~264.4 28.9~51.7  551~896 45.5~50.6  0.97~2.51 1.51~3.13  42.49~81.9
FH oy gy 2550 3 150 166~169 12.9~13.8 1048 70 0.62~0.93  3.56~5. 06 20. 8~24
Rl 11 150 204. 9~261. 3 24. 49 353~722 30.8~60.4  0.21~1.84  0.19~2.68 14. 4~74
PULT S E 9 117~150 168.8 18~47.2 500 41 0.70~1.40  0.57~1.85  9.3~21.1
Toutanji 2§ 6 180 255~268 36.75 695 40 0.52~1.10  0.94~1.97 59~71
Benmokrane 25! 3 200 254. 4~504. 4 43 690 45 0.57~1.12  0.83~1.64  80.4~181.7
gt 7 150~180 160.3~212.3 24. 885 606~1 779 40~136 0.37~0.88 0.71~2.79  8.3~60.8
ZEigEEt 10 150 217~317 30. 03 650 68.6 0.33~0.48 0.40~0.58/ 14.7~21.6
FE b 9 150 105~269 19.9~31.4 520.1~540.9  30.8~33 0.58~2.49  0.86~4.48  10.8~55.3
BEH R 6  117~150 168. 75 17.8~19. 1 504. 2 11 0.56~1.07 0.93~1.90  7.9~12.9
AREE, 3 180 160 34.8 1083 47.3 0.55~0.82  2.00~3.00 19.83~26.52
BB, B Brahim® 22 200 230. 1~253.7 39~52 513~618 38~49 0.50~2.27 0.41~3.54  38.5~85.4




91 INAFE, % FRP HiiREE 2 E B 2 SR E R 87
F3 MEHEESKKEILE
Tab.3 Comparisons between calculated and experimental values
My /My
Geit s B i ‘
o <pn o <=pr on<<or<_1. 5pp, 1. Son<<pr Bk
ACI 440. 1R 1. 01 1. 29 1.08 1. 34 1. 24
B ISIS 1. 05 1. 21 1.03 1. 25 1.17
Rt GB 50608 1. 05 1.22 1. 06 1. 26 1. 19
CNR-DT 203 0.99 1. 16 0.99 1. 20 1. 11
ACI 440. 1R 0. 30 0. 40 0.31 0.41 0. 40
N ISIS 0. 32 0. 39 0.23 0.41 0. 38
b2 o GB 50608 0.32 0.54 0. 30 0.57 0. 40
CNR-DT 203 0.27 0. 39 0. 26 0.41 0. 37
ACI 440. 1R 0. 30 0. 31 0. 29 0.31 0.32
X ISIS 0. 30 0.32 0.22 0.33 0.32
A A CV ]
B GB 50608 0. 30 0. 44 0.28 0.45 0.34
CNR-DT 203 0.27 0. 34 0. 26 0. 34 0. 33
ACIT 440. 1R 47% 17% 44 % 1% 22%
e Al AR B R A 4 ISIS 46% 28% 46% 23% 32%
BT GB 50608 43% 25% 46 % 21% 28%
CNR-DT 203 53% 41% 63% 35% 44 %
ACI 440. 1R 56 272 49 223 328
ISIS 78 250 47 203 328
¥ =X
B i GB 50608 59 269 47 222 328
CNR-DT 203 85 243 50 193 328
N ACI ONR 20 Acl CONR|
25¢ pro=131 | o126 25 puro=1.39 p+o=1.25|
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Fig. 2 Comparisons to code provisions
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Tab. 4 Theoretical values compared with the test results

- M.y, /Myrea Al AR R A
¥){E T e 2 AR R HEE S/ %
ACI 440. 1R 1.29 0.25 0.19 7.2
ISIS Mannal 1.18 0. 24 0. 20 18.4
GB 50608 1.19 0. 29 0. 25 20
CNR-DT 203 1.12 0.27 0. 24 36
IR T 1.02 0.26 0.25 51.2
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