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Calculation on deflection and crack width of RC beams strengthened with
externally bonded prestressed CFRP sheets

JIANG Xin-pei, WANG Xiao-yan, LIU Li-na
(Cotlege of Water Conservancy and Hydroelectric Power, Hebei University of Engineering, Handan 056038, China)
Abstract: The calculation method for section stiffness and mid - span deflection of pre — stressed carbon fi-
ber reinforcement concrete beam in the different stage was proposed; Calculation formula for average cracks
distance and crack width were derived from the traditional reinforced concrete theories. The calculated re-
sults were compared with the test data, the results show that the value from this simplified calculation for-
mula is in good agreement with the experiment data.
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Tab. 1 Comparison for the test beam deflection in the cross unit( mm)

. BRif1 T8N 12.5kN  FEN 22.5kN T8 A 25kN FEN27.5kN  BRIBE

(N) HBE HEE SRE HEE KBRE HEE RRBE HEE HEE
YLAL 8 1.5 1.34 7 6.60 8.5 8.6 11.0 14.9 38.25
YLA2 12 2.0 1.34 8 8.31 10.0 12.83 19.0 17.3 33.78
YLA3 16 2.0 1.34 8 7.08 11.5 9.63 145 154  29.00
YLA4 18 1.5 1.35 6 6.7 10.0 10.42 120 14.0  26.20
YLBI 10 2.0 1.34 8 6.33 9.5 813 13.0 13.4 36.00
YLB2 10 3.0 1.34 7 6.17 80 7.9 9.0 9.6 36.07
YLB3 10 1.5 1.34 7 6.13 85 679 115 129 35.65
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Tab.2 Crack width and the average distance comparison table when the load equal to 22.5kN unit(mm)

HBER YLAL YLA2 YLA3 YLA4 YLB! YLB2 YLB3
HAREITHE 0.218 0.188 0.134 0.115 0.204 0.205 0.202
PR REH 166.7 166.8 153.5 165.2 166.8 170.0 166.4
-1y 2Y48 (E BE R IR 1A 175.0 175.0 147.0 115.0 162.0 147.0 153.0

Xt CFRP BUB B k: E (ep - ep) Ag = 70, (24)
Bz (22)RK ~ 24 R75

fA =l + b, =4r,(i'—'ii)l,

[“A +A,,(4z' E'l)]
2 0=As (g dl(dr,t,) - 1)/(A, + A)

I, = fAdI(4z, (A, + A) (1 + 8)) = fdI
(47,0, )/(1+ 8) (26)
Hep p, ARCARFFIEME, M FEEBERZIHME o,
= (A, + Ag) bhs v, T ICHR[6]HL 0.04f,, 5 =, 3&3C
B4 BERERBEIRITE,

By LA 4347 BT R B A0 Wk 4 4 A o 1 AR IR
BRI RVHREVETEARSLAENBREL
REMAERCHESMITEARERAELMAR. &
T RS EH IR NG ERRRRE L&
SEEEAE, BrLL, B R8sk B BE A A
[, 5% 2 BB B FHHEEELEREYE,

(25)

5 NERHITE

PR EFEBURTHARELENHHLA,
RagEBE ARG E A R EA TR 5
THIRL S CFRP /N E R+ 2ol ARMAERE LR
ERPHATHREABETEITEARXHE,
B wpt°a, Wl 0,/E, 27)
Hea c WEWHEEATRERENAEOER
¥, MR T NRGE L REUARN 1.66;a, 4%
REELMIRX HERENEHRE R 0.85HF
CFRP T P BN I R E T AR RE R
TR AR, B, TR B h B A finE R

IZLRE TEHERT , I % 18 CFRP i TRBLI /1 I
W, B RATN S o, AR (1) iHHE. HYHERN
22.5kN A2 YLA3 #1 YLB2 B0 %I4E 55 B 43 5150.1

ﬂ\m,o.38m::
6 &t

1) 5RMEMBR S CFRP fin B WA R G L3
AL, BB A1 G , B G R B 3 o, R /N B
TEFRRNE ST, P BRI 1 4938 KT /Do

2) TR/ CFRP fn B R A RS+ R BsE
EEHAEAR S ERHRE L RHEARER
HAHF, KNS5 CFRP BRERK ., SEEE L5
PrIEBERIE B, ST I RADE X

3)R—IREFIREE T HEFEE R CFRP mAM
HURE 11 938 KT/ o

BEH:

(1] %X, Tittk, KB, B h GrRP A MERE LR
FAGHMOREREN(I]). BIBABERE,
2003, 29 (3) : 60- 63.

2] & 5. MRS EGNERGRELRHRHHEE
[D]. #BM: MK, 2007.

[3] BFR,EHA. T HRIEMEBELRERFE
HtI). IR KEE£B(BRABER), 2007, 24
(4):15-18.

(4] % #%.CFRP o B WA IRE L REFR BRI E 2
[D). X4 : ILAHK¥, 2006.

[51 GB50010 - 2002, R 5F + Z5 iR AL [S].

[6] T4 . MAERLEE[M]. L HEKEHRM,
1999,

{71 Bk, 50 . CFRP 4 o B4R 37 IR 8% 1 R a0 AR B
RIJ]. TR, 2004,(1):72 - 78.

(RiEHE BE4H)





