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StudyY on Toughness of Stran Harden ng
Cementijtious Canposijtes ( FICC)

TIAN Li XU Ting hua ZHAO Tie jun FAN Hong
( Schoo] of Civil Engineering Q ingdao Technologica] Un versiy Qinglaop 33 China)

Abstrac:t Jower tensile strengt, and worse toughness of camentijtjous can posites are e dannant reason of incyenta] cracks and de
terjoraton of durability fr reinfrced concrete (RC) strucures The exPermenta] results indicate that high elastic modujes Poviny]|
Alohol( PVA) Fiber can enhance the ductility of the camentitious canposites and Present strain harden n€ and muJtiple cracks (Con
sequentl}’ durability of RC structre can he mproved Force deflection curves of PVA-SICC W ith differen tmix proportions and load
ng veleity were achieved by fur point hend ng tests Fracture enegy was calculated bY CONSOFT software aswe]] The results show
that silica fime jncreases tfhe canpressive strengﬂ;l wh ile the maxinun flexura] joad capacity deflection and fracture energy decrease
H #h Perfpmance of met Y] ce]lujpse mproves e hritteness of PVA-SHCC W hen the Joad ing velocity is reduced numhpers ofmu |ty
Ple cracks manip}d and strain hardening hehaviorm an jfestmarkedly Themaxinum sand diam eter of FICC is larger than that of Engi
neered Camentjtous Canposites ( ECC), A lthough the ultinate tensjle strain s ower hhan hat of he 1atte,r its sujtaple fr applica
ton  Study e oughness of FICC is one @Plied mehq] which can op tin ze FICC durability orienteg
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The brittleness of cementitjous camposites cause
cracks easjly in RC stuctures Consequenty stiffness
ofmamhpers s reduced and corrospn contam jnantw ||
have an access 10 the stucture The RC stucres are
deterorated and servge tine is shortened s ul@aneous
Iy APPIYIng fiber o reduce te prittleness of morgan;jc
bonded composites has existed Ppr thousands Years
H Bh modulus PVA fber has the advantage such as m
hydophilic  alkaliresisent  acg-Proof
daylight age resgtant etc Perpm ance mechani{sms
and applications of ECC have heen investgated!'?
Only the streng€f, s far fram camprehensive evajuatpn
of HICC m ms ofdurabilit}/' and aso it is necessary
10 {ind a conven entmethod and clear assessment stand
ard o optinize SHCC desig8n Based on the ForceDe
flection curwve acquired by 4-Point hend ng test n this
Cont.ributiop fracure eney was ohtaned and used ©
evaJuat te performance of SICC
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1 Experin ents

Size of fye sPecinen 40 40 X 160mm and he
clp gauge was fixed on hoth sides of it Test data are
real tine coleced by the canputer P () 52 5 ce
ment REC]5 PVA fiber Methyl] cellubse (MC) and
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super plastcjzer were used Volune fraction of fiher is

2%

Tah | M X Proportions of SHCC kgm?
C w S FA SE SP MC
FoPx 637 456 510 773 - 3 4% -
FiPx 637 456 510 773 - 404 05%
ESp = 637 494 510 773 - 3 5% -
Sy * 637 494 510 773 35 3 5% -
FS3* 637 494 510 773 35 404 02%

72 Results and D iscussions

The results indicate that applymg MC made he
fracture energy of HHCC decrease notah |y and the maxy
mum Joad reduced according€l W hen load ng speed
dwpped fran o 29 ©(, 05 mm/mi  FICC Presents
petter perpmance of stram hardenmng along with m
crease of he numpers ofmultpPle cracks and the corre
spondng deflcton of the maxinum Joad
marked Yy Silica fume made canpressive strength mn
crease and britteness pecanes distngt while fracture
eneigy peak vajue of Joad and correspond ng de flectpn
decreased siuftaneously The results calculated by
CONSOFT n Fig 1 show thatstain harden n€ parane

mncreases
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ters and fracture energy w ] be 8ood evaluatpn jndex
for b tin zed the HCC materals durability oriented
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F&1 SimPlified curve by strap harden g
parameters of SHCC SHCC

3 (Conclusijon

PVA-HCC can improve the brittleness and dura
bility of canentitious camposites The ductility of

WAk, R,

SHCC meets the requirements of engineering A}sg)

Sud es on fracture energy and strajn hardenmng parame
ters indicates the quantity mdex by oPtinizing€ he
SHCC
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