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FIG. 5. Comparison of Theoretically and Experimentally Determined Normalized
Postpeak Stress-Displacement Curves for Steel Fiber Reinforced Cementitious
Composites [Data from Visalvanich and Naaman (1982)]
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FIG. 6. Comparison of Theoretically and Experimentally Determined Normalized
Postpeak Stress-Displacement Curves for Spectra Fiber Reinforced Cementitious
Composites [Data from Wang et al. (1990)]
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O = ™ (4—98)

DR RIS 1 £ 725, 2200, c=PLIRd) THhH. SHIT, 8 <0, Thsb I EMb,

C=&>L~*=2 (4—99)
2d, 1-35

BT L XIS O LRAE LN (—IZ 8 <<1), THUEE 4—26 2B\ T LR T
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BED /NI NTEYD, BTHRETEZEZETIXLV. KoT, ExLEF—1X
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MWKREI LD,
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v B IR £=0.85), RMOEMARE En=25(GPa)CH 5. ZOEEMEHIHWONIRY =
FUUMHET 70 E AR/ L TR Y, I TIc 2 Tol & ki d. 77 A IMBRITkE
REOWEZITH Z & THREFMEEREZLET 200 THSH. B ES EERBRIC LV kES Nz
TR FEAAREUP & IR BT A R To (27T A~ B O BN R D, S EEEAL E E
MNP CTH 5. PBLIQRA)TNERIZ L 5T 2 # A TEY, TXRVEORELZET 50N
HHZ EERLTND.
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#A4—3 XY TF L ECC DR & Fm O EHES

Li (mm) | di (mm) | Ef (GPa) f B To (MPa | BL+/(2d)
7T AL L 12.7 38 117 0.85 0.0125 0.48 2.09
7T RAHED Y 12.7 38 117 0.85 0.0128 0.8 2.14

UL EOMEFES Z AW TET /ML 55 REEE & R RER 008 2 SRR R & i35 . R
FAEFE —ED FPM &30 i LEEET 5O SHFPM IZBWT, SIEMRE TR0 OB EIC
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T, SHFPM [ZEBREIC L VIEVEZ R L TERY, T30 LM E A BB LT k& e7
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75 A< JLE L 75 R~ WL & )
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FEIZOWT L EEMICBE LT ET VORI 2N T 5.
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AT, ZOREE 2OOBERTHD 5.
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LD ETH D, —RINTHIAHE — RS T, ABPA350° b RIBES K0 BERAT S ~BAT
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BT, BEERAAE S Tl < MHE— R R ORISR TR0 BICIG U TR T A EE 2D,
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b ZDOEEBETD.
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TRAE T OREMETRE I IAER 72 BRI L 0 /S <, S HICHDIALAEIZ L > TRAMNT BT 2
ZENHER SN TWD, HOIALAREIZ LV Sl E W EDEINT 20 RIEA T > v 7R E AW
TET MBS AT DA, ZAUTHI X B C O e iR ORI & [FERIZ B S L CE 7 VIS
AT Z L E2AT D .

AHEITIE, FEIZRT HIFAE & TR ORGFEEM A, 3 L OWRERE DR A2 B8 L 7o il
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PVA) il % F\ 7= ECCORFZEIZER VN THE ST 5 159)156)157),

4.6.1 REfE

BAE 0D 5 14k & i B — B DR BALR 2 B 3 DA, Mk & Rimic B C 25 iz >n Tt <, 1k
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eI ) & R AWS ) ZEH LT D 50 CoxDFEIF Y =7 77T LIRS,

X 4—28 D L 91T, BEEOMHED FATIZEES L CTRANCHLDIAZ N TV DIRIITEBWNT, H D
ML ZOELOMBEHRORMEZ Y HLI-BMARET LV EE 2 5. ETNAOMHEOR ST |, PR
iXros L, IMEtDICEVWLDO LTS, X 4-28 2B\ T, BT DR O EHEEREE 2R,
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V., TR? = 1? (4—103)

DRRRH Y,

'
(4—104)

R=—2
Wi

ThdD. ET VIR0 TH e DARAESZITTNDD, HDIAEN - kHE~DOREREICL Y,

WHMER D TIXOT B LIS DN ET 5.

AR 2 %1 V(X)
Il %’ﬁk%& \“ LT~ <& »
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\ . I:I ,I, “ III
\\\\ ’,/ /—_~\|‘ . " ,, R
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(4—105)

dZE:() = H(u —v)

Z AT, uQIEMEHE OB T M ZEAL, vO)IFREEDSFE LRV & LTz & X DR OB ML, H X

ERTH%.
A DB T [ 0> F) & AL D BAFRIL,

P(x)=E A, p™ (4—106)

THY, EITHERINE, AfldikfErmfEcd 5. £72, OFAIT dvldx=e=constantC®H 5. Zi 5

ZRAT S L,
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Y :H[%_QJ:H P -e (4—107)
dx dx dx E A,

2D, ThaefR &

P(x) = E, A, e+ Rsinh(Bx)+ ScosHpx) (4—108)

NEHNS. RESITEOITH THS.
fHERES COBEASM %, x=0 & x=l TP=0 L {ET 5 &, #HEdL 123Kk L > 1B 51 5.

o(x)=E, e{l— Coi(fl% |2 /_2))( ))} (4—109)

ZZIB=H/EA, TH5.

AGHE O S 2 0 1

__1 2 _ _tanh(Bl/2) -
0= I/—Zj;o(x)dx =E; {1 W} (4—110)

IRDTT, HHEOA BN

<o

L%, T & VA OmIPER

E.=EV, +E, V. =EV, [1—%} +E V. =nEV, +E, V_ (4—112)
Bl/2)

L%, 22U, ViXET VOREREIC IS W TIRHERTE S 5O 2FETHY, Verl-Vs THD. F
7, EmlEZRMOMMETH L. 5 1T BV IIRBIRENE R LB L o TS,
HIXX 4—28 DEERSGIFE T TUTOLIITRO DL HND. 1(NE xEhE D rBEN/-FT CTO r-x N
DRSS ET 5D &
176



Printed on 2018/07/02

% = —21,1(r, ) (4—113)
EIRDIW,
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A0 0 REAT TR A U 2 W RS 2 WO &35 kit — BERF R R 1S 50 TRIRE
DN NEDETHE, plcBW T w=u THD. —J7, RIZBWT, w=v THD. ro& ROED
B0 AV KD
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L%, GuE DIERARE 7221250 T, il b OMGHEIS /) LA HLNT 72 5.
H(4—109)k (4—113)k v, FAWIEINLTO L HITRE 5.

t(r,)=—2 dp_-1, dp/mg)_ -1, do
° 21, dx 2 dx 2 dx
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Z 154)
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L. Fio, BAMIS EEM w & OBIRIE, B OF AN Gn 2 VT
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2, BEREMETH D wr=r)=u, wW(r=R)=v ZH\% &, fl#— B4 R o A WS X

G, (v-u)

1, :TrZ(r:rO):r(,ITg(R*—/r(,) (4—128)

LEoNnD.
—75 T, #MEoE Mmoo HGnAFTRATREIND.

99, , 2% _ (4—129)
dz 1,
& 1D LT,
2
i o + 2% (4—130)
0z r, 0z
X(4—128=fRAL,
2
0 02f +£2 GT (Q_@):O (4—131)
0z rZlogR'/r,)\0z oz
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EX NSV AN
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m-m
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Ly, BHT L Lo L LT

3% 0 2 0 2
f | Z|log == | 0o 4—135
0z° (roj f (rOJ " ( )

0? = Lk, (4—136)
V,.E.E log[R"/r,)
q=ViE (4—137)
EC
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Thb.
o NREDH EHK(A—1292 LV, UTOLIICT10&xH/HIENTED
r, 00,
=—0f 4—139
0 > o7 ( )

PLEICEY, o btold i FoRE L TEHIND.
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0 0
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A :cr{(l—a)cos{i')‘}a}/sin{i‘j (4—142)

B=o,(l-a) (4—143)

4—31 X RE CTORAMWIE %R LTV D, B AWG A b L < 1T IA 2l TR
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T XHICESET .
(4—148)

184



Printed on 2018/07/02

dA(z) _ du,(2) _du,(2) _o,(2) _0,(2) 4—149)
dz dz dz E, E..
LD,
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Fig. 2 — Schematic of a single fiber pullout test set-up.
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Fig. 3 — Single fiber pullout curve of a PVA fiber: test result vs.
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FIG. 15. Inclining Effect on Apparent Fiber Strength
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Fig. 8 — Pre-fully-debonding bridging stress - crack opening curves
for a system with low tendency of fiber rupture.

X 4—40 FEWTBESE TRTORMBR (EREEROSE)

T

1.0 T T T T T T
r I, =05,1=0.5,=00]

08 - ]
' ¥/ L, = 0.0,0.1,0.2,0.3,0.4,0.5,0.6,0.7.0.8,0.9

Normalized Bridging Stress, o,/o,

070 A i L PR 1 i 1 1
0.00 0.05 0.10 0.15 0.20 0.25 0.30

Normalized Crack Opening, &/8*
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Fig. 10 - Post-fully-debonding bridging stress - crack opening
curves for a system with low tendency of fiber rupture
(continuation of the curves in Fig. 8}.
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Fig. 11 - Post-fully-debonding bridging stress - crack opening
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Fig. 12 — Effect of sliphardening interface on the post-fully-
debonding o8 relation.
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Fig. 13 — Normalized composite tensile strength as a function of
normalized fiber length and relative chemical bond strength.
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