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The Strengthening Design Method
Considering Damages of Structure
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ABSTRACT

Recently, many strengthening methods are developed to repair damaged structures, especially,
steel plate or carbon fiber sheet bonding methods are widely used. For the bonding methods, the
strengthening materials are bonded when the original structure is under loading, which causes the
difference of initial stresses between original member and bonded material. However, current
design method or theory, which mostly depends on ultimately strength design, cannot account the
difference of initial stresses between members, and it disregards the reduction of nominal strength.
In this study, a new strengthening design theory and program which can account the difference
of initial stresses are developed, and applied to the case when a structure in service is repaired.
In order to verify the validity of the theory and the program, a test result is referred and
compared with the results and it is showed that the calculated values are almost same as the
referred data and finally proved that the program is reliable. The results showed that the amount
of strengthening material depends on the status of damages of structure, and the nominal strength
is reduced depending on the degree of damages.
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Fig. 1 Schematic drawing of relative stresses depending
on strengthening states
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Table 1 Stress level of Concrete and Steel for Each
Strengthening Case

Stresses
Case Remark
Concret| Steel

Case 1| €c<€, | fs5<fy|Small damage and small cr

7 Steel exceeds yield stress |

Case 2: Ec< &,
not concrete

FLF Concrete exceeds maxi- m
s y

EVE
Case 2l €c7 & stress but not steel

Both concrete and steel exce

evE, | [,
Case 3| e €0 | Js7 ]y maximum stress & yield str

& (displacement)

Fig. 2 Three strengthening stages based on the stress
level of concrete and steel
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