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A Study for Creep Effect of the Interfacial Adhesive Layer on the
Behavior of Concrete with CFRP
HES* - AW - DMEE . ARSI

Park, Yong Deuk * Shin, Seung Kyo * Kang, Suk Hwa * Lim, Yun Mook

Abstract

External bonding of carbon fiber reinforced polymer (CFRP) sheets has been widely accepted as a popular method for
strengthening of deteriorated RC structures. The long-term behavior of CFRP-strengthened RC structure is often affected by
that of the interface between CFRP sheets and concrete. This study aims at applying a viscoelastic model to describe the creep
behaviour of the adhesive layer bonding CFRP sheet to concrete, the CFRP-concrete interface. Reviews of available models on
concrete creep behavior have been first carried out and then new FE analysis model is proposed. The proposed FE analysis
model based on the maxwell model has been verified by previous experimental results. It is shown that the creep effect of inter-

facial adhesive layer is very important on the long-term behavior of concrete structures strengthened with CFRP.
Keywords : interface, viscoelastic model, creep behavior, CFRP strengthening, maxwell model
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/ FRP sheet (fiber thickness = 0.111 mm)
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Q17 (MPa) 3400.0
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7 (mm) 0.111
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o)) 0.3
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Interface (interface element) : Epoxy layer, tickness =0

CFRP (beam element)
Concrete (plane stress element)
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X-direction is constraint X-direction is constraint

Y-direction is constraint Y-direction is free

J7 8. MERlY| RELADUY My

H 2. Maxwell BEs|20f| HSE Ht

R H#E 048 h48
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V5 100 10 7
3rd
E, 11.7 8.84 6.76
A3 100 65
4th
E; 2.86 26
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Sth
E, 234
0.26
0.24
E 0.22
z
E 0.20
E 0.18
E —+— Three Maxwell Elements
_% 0.16 a -~ Four Maxwell Elements
- 4 <o-a - Five Maxwell Elements
0.14 : Exp. Mazzotti
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700
—&— FEM at time 0.0

600 — % FEM creep at adhesive only
2 500 | FEM creep at adhesive & concrete
'E' —#&— FEM creep at conrete only
=
£ 400 [ —%— Exp. at time 0.0
E === Exp. at time 192 days
£ 300 - r !
2
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s 00
-

100

0 A
0 20 40 60 80 100
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O8 1. B 192ed9] AlEZ e} Mz Hlw

600
= . j |
E s00 .
— -
= - -
.: -
& -
= 400 L.
g
= e i
2 -q
o | -
5 300 - ’l
§ - T - !
5 -l
= 200 | ‘i‘! A = = = Concrete and adhesive
] -
g s
= -~ B Conerete only (R*=0.9417)
S wo ’]1 A
E !'l' 1 A Adhesive only (R*=0.8853)
o
0 :
0 100 200 300 400 500 600

Strain of FEM creep at adhesive & concrete (pz)
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4000
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2500
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1500

FRP sheet strain (pe)

1000
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- ¥ - Time=0 Day
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Bond Stress{MPa)

‘x"*“%-—a; _____

0 50 100 150 200 250
Distance(mm)
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