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Index
A — long-term characteristic value 115
accurate analysis 39 — maximum thickness 87
—bond 11, 39 — number of layers 115
additional strip force 11 — tensile strength 11
adhesive 3, 87 — ultimate strain 87
admissible axial load 87 change in force in strip 11, 39
age hardening 87 circular cross-section 87
age of concrete 87 circumstances on building site 11
ambient conditions 3 column load-carrying capacity 115
anchorage length 11, 61 column strengthening 1, 87
applications 3 — analysis at ultimate limit state 87
arbitrary concrete element 11 — boundary conditions 115
assessment of structural members 3 — cross-section analysis 87
axial forces and bending 87 —example 115
— fatigue 87

B — limiting structural response 87
basic strip force 11 — resistance to moment actions 115
Beton-Kalender 1 — serviceability 87, 115
bilinear bond stress—slip relationship 11 composite action 61
— bond coefficients 11 compression members
— elastic range 11 — design 87
—extended 11 — load-carrying capacity 87
bond analysis 11 compression zone 11
— accurate 11 compressive strain 11
bond coefficients 11 computer calculations 11
bond durability 11 concrete compressive strength 39, 69, 87
bond failure 11 concrete cover 61, 69, 87
bond of surface-mounted shear — separation 11, 39, 61, 69

wrapping 11 concrete members 3
bond parameters 11 confined compression members 87
bond-related interaction 61 confining effect 87
bond resistance 11 confining reinforcement 87
bond stiffnesses 11 contraflexure 11, 39
bond strength 61 core of column 87
brittle failure 87 core of diameter 87

cracking moment 39

C crack-limiting 61
calculation of internal forces 87 crack spacing 11, 39
carbon fibre 3 crack widths 11, 61
CFRP strips 3 — to control 61
— bonded in slits 1 creep 87
CF sheets 3, 87 — behaviour 87
— layers 87 — coefficient 87

Strengthening of Concrete Structures with Adhesively Bonded Reinforcement: Design and Dimensioning
of CFRP Laminates and Steel Plates. First Edition. Konrad Zilch, Roland Niedermeier, and Wolfgang Finckh.
© 2014 Ernst & Sohn GmbH & Co. KG. Published 2014 by Ernst & Sohn GmbH & Co. KG.



146

Index

— of confined concrete 115

— effective compressive stress 87
—rupture 11

— rupture tests 87

critical load case 11
cross-sectional values 115
cross-section analysis 11
curvature 11

D

DAfStb guideline 1, 3, 129

— background publications 3

— commentary 3

— publication 129

damage 87

dapped supports 11

debonding due to offset crack edges
deflection 11

depth of slit 61

design examples 3, 39, 69, 115
detailing 3, 11, 61

determining

— bond strength 39

— strip forces 39

drying creep 87

durability of bond 11

duration of loading 87

E

eccentricities 87

effective bond length 11
effective structural depth 61
element between cracks 11, 39
end anchorage 11

— analysis 11, 39

— at an arbitrary element 11

— with shear wrapping 11
—tests 11

end strap 11

environmental conditions 3
epoxy resin 3

equilibrium of internal forces 69
european harmonization 3
European standards 129
execution 3

existing reinforcement 39

exposure classes 3

extended bilinear bond stress—slip
relationship 11

externally bonded CFRP strips 11

— example 39

externally bonded reinforcement 1, 3

F

failure modes 11

fatigue analysis 11, 61

fire protection 3

flexural analysis 11

flexural failure 11

flexural slenderness 87

flexural strength 1, 11, 39, 61, 69
frictional bond 11

full wrapping 11

G

glass transition range 3

H

highly stressed crack 11
high shear loads 61
high-strength concretes 87

|

idealized second moment 115

increasing bond force due to shear
wrapping 11

inner link reinforcement 115

interaction of lines of reinforcement
11

internal forces 39, 69, 115

L

lap joint 11, 87

lateral pressure 87

less heavily stressed crack 11
load cases 39, 69, 115

load combination 39

local debonding 11

longitudinal reinforcement ratio 11

long-term influence 87
long-term loads 87
L-section 11
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M Q
masonry 3 quasi-fatigue strength analysis 11, 61
maximum curvature of confined cross-

section 115 R
mechanics-based derivation 11 rectangular cross-section 87
member influences 11 redistribution 11
member-specific effects 11 relative angle 115
minimum column diameter 115 relative humidity 87
minimum fabric thickness 115 robust bond 61
minimum spacing 61 rounding radius 87
Mohr-Coulomb failure criterion 61
moisture 87 S
moment—axial load interaction 87 safety concept 3
multi-axial stress 115 safety factors 3, 87
multi-ply winding 87 second-order theory 87

— effects 87

N serviceability 87
near-surface-mounted CFRP strips 1, 3, — limit state 11, 39, 61, 69

61 shear capacity 39, 69
— anchorage 61 shear failure 11
— bond analysis, point 69 shear force 61
— bond resistance 69 — analyses 11
— example 69 shear link stress 11
— strip force 69 shear resistance 39
near-surface tensile strength 11, 39 shear straps
nominal curvature 87 — detailing 11
non-linear creep 115 shear strength 1, 11, 69
number of layers 115 — example 69

shear wrapping 11

P shift rule 11
permanent loading 87 shrinkage deformations 87
— component 87 simplified analysis 11, 39
permissible concrete compressive 115 — bond analysis 11
permissible intentional eccentricity 115 — boundary conditions 11
permissible slenderness 115 single-ply rings 87
planning 3 slenderness ratio 87
Poisson’s ratio 87 slip of strip 11
preloading 87 slots 61
prestrain 39, 69 S-N curve 61
prestrain condition during sprayed concrete 87

strengthening 39, 69 stabilized crack pattern 11
prestressed 3 steel fibre-reinforced concrete 3
products 3 stiffness of wrapping 115
proof of suitability 3 — shear wrapping 11
protection system 3 strain in strip 11

protective measures 3 strengthening system 1, 3, 39, 69, 115
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Index

strength of adhesive 61

stress block 87, 115
stress—strain curves 87

stress transferred across laps 11
strip spacing 11

structural fire analysis 3

strut angles 11
surface-mounted links 11
system coefficients 87

T
T-beams 11

technical approvals 3, 11, 61, 129
temperature 3

tensile force change 11

tensile force in strip 11

tensile strength 11

tension reinforcement 61
time-related behaviour 87

— load-dependent 87

transfer length 11

transmission lengths 11, 39, 61
transverse compression 87, 115
triaxial compression 87

—test 87

truss 11

U

ultimate strain 11
unzipping effect 11
UV radiation 3
U-wrapping 11

w
wrapping 87

Y

yield force 11
yielding 11
yield stress 11



