Analytical Sudy on Bond Behavior

1. Introduction

In order to study the bond behavior between concrete and
polymer fibers, this paper employed an andyticd method to
quantify the maximum bond stress and the effective bond
length using basic formulas of bond problems. The basic
assumption for locd bond dress versus dip relaionship
followsthe prior study [1].
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relationship used in this study can be approximately expressed
as a bond dressrddive displacement bilinear relation. The
Figure 2 shows the bond sress — relative dip ration (T - s
modd) [1]. The maximum local bond stress (T ) is equd to
4.13 MPa, the dip at maximum bond stress (s)) is 0.0105 mm,

2. Specimen

The geometry of specimens is shown in
Figure 1. The symmetry of the specimen
provides the utilization of confinement shest, —
and the andydis is done in one Sde of  siREE
specimen. The notch is compelling the cut at
thelongitudind center.

The parameters are the type of fiber
(Carbon, Aramid and Glass fiber), and the
concrete compressive srength as shown in
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It is obtained from an equilibrium of forces
in specimen, where S is the reative

Fig. 1 Test specimen

Tablel Datafor Analysis

displacement between sheet and epoxy's Sheet
layer / concrete / ged bar, dx is an Concrete |Identification Weight ( CIBEFD)a) Th('ﬁ]l%gﬁ
infinitesmal section of longjtudind axis, X, Type (g/m?)
from the center of the specimen. E; is dastic C2-HCF [High StiffnessCF| 300 390 0.165
; : C2-SCFL 150 0.083

modulus of sheet, A is section area of shest, _

_ oet, fy IS s e | C2-SCF | cabonFiber | 300 | 230 | 067
En is the equivalent dastic modulus of the C—M P1a C2-SCEH 600 0.334
part compounded of epoxy’s layer, concrete C2-GLF Glass 300 85 0.118

and ded bar. A, is the sum of epoxy,

C2-ARF Aramid Fiber 280 110 0.193

concrete and stedl bar transversd area.

C5-HCF [High StiffnessCF| 300 390 0.165

) C5-SCFL 150 0.083
Theimportant siep to understand thebond | _SOME4 " C5.SCF | carbonFiber [ 300 | 230 | 0167
behavior is to have an assumption for locd _|\/|P1a C5-SCFH 600 0.334
C5-GLF Glass 300 85 0.118

bond stress versus dip relationship, 7 .. The

C5-ARF Aramid Fiber 280 110 0.193
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and the dip & ultimate is 0.1210 mm. The analysis is done by
integration of the basic equation by computer calculation.

Bond Stress (MPa)
R N W P> OO

50 100 150
Slip (x 10mm)

Fg.2 Bond stress—dip mode

o

Figure 3 shows the example of bond stress digtribution and
the lines express three steps of cadculation. In the present
andyds is supposed that after the specimen reaches the
maximum load, the bond gtress didribution keeps the shape
and it ismoving to the free end of sheet. The effective length is
defined as two regions : the plastic (7 = 4.13 MPa congtant)
and dadtic region (7 varying between 0.413 MPa and 4.13
MPa) asshown in Figure 3.
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Table 2 shows the results of andyds. The totd loads
and effective lengths change by sheet types and weight.
The loads and the lengths increase as the dagtic modulus
and weight of sheetsaso increase.

Figure 4 shows the diffness of the sheets, eadtic
modulus times sectiond ares, versus total effective length
(kO IgHp) . Effective bond length varies from 30mm to
70mm.
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4. Concluson
The present analysis provides the effective bond length for
each combination type of fiber - concrete, by computer
cdculation.
5. Next Sep
Only one relaion between loca bond gtress and dip is used
for the andyss It will be verified experimentdly. This
relationship is especidly important to understand the bond
effectiveness.
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Table2—Anadyssof Results

| dentif Totd Sipa Max. Effe_ctive Lquth (mm)
caion Load(P) | max.P | Slip Elagtic | Mastic | Totd
(kN) (mm) | (mm) |regionle|region|,|lengthl,

C2-HCF 220 012 0.28 22 44 66
C2-SCFL 12.7 012 057 14 25 39
C2-SCF 175 012 | 0.38 18 A 52
C2-SCHFH 238 012 0.26 23 48 71
C2-GLF 94 0.19 0.83 10 18 28
C2-ARF 134 012 054 14 26 40
C5-HCF 225 012 0.28 23 44 67
C5-SCHL 12.8 012 0.58 14 25 39
C5-SCF 178 012 | 0.38 19 35 54
C5-SCFH 243 012 0.26 25 48 73
C5-GLF 95 018 | 083 n 18 29
C5-ARF 135 0.13 054 15 26 41
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