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Abstract
Development of a Strengthening System Using Post-tension Tendon with an Internal Anchorage of

Existing Concrete Members

MIMOTO Tatsuhiko

Reinforcing materials are generally armanged outside of existing concerete members. Adequate workspaces are often
required for this strengthenimg work. In addition, new and old concrete jomted members are generally constructed as
reinforced concrete structures, so steel corrosion may occur at the joint. Conventional strengthening systems are
mfluenced by environmental conditions.

[o mitigate the environmental mmpact and workspace 1ssues, a new strengthening method tor existing concrete

members has been developed. The strengthening system uses a posi-tensioned prest

ssine tendon embedded into a

aped mternal anchorag

wedge-s s of existing concrete member.

[he machineries used i the strengthening work are compact and it can locall ESRETUHEREGIE G RN L 60
embedding prestressing tendons al various points. Hence, the system can be used in relatively narrow work spaces
such as the foundations. The post-tensioning system enables the addition of new concrete members to existing
concrete structures. Whereas conventional RC jointed members are vulnerable to steel corrosion at the joints of the
new and old concrete, the developed prestressing system may ncrease the durability of the jomted structure

[his study reports the results of fundamental tests conducted on structures contammg prestressing tendon 23 mm in

diameter to examme its deformation behavior under the design load. A push-out test using full-sca

e concrete
specimens embedding the wedge-shaped anchorage was conducted to evaluate the anchor performance. The focus ol

the test was to determine the dimensions of the anch

rage for a pull-out test using full-scale concrete speci

of strengthened concrete, a pull-out test of prestressing

examine the loac

bearing capacity and long-term behavio

tendons was also performed usmg full-scale concrete specimens. In addition, tull-scale reinforced concrete beams

were connected by the developed method. To confirm the improved structural performance and durability, flexural

load ng test was conducted LI\.QII-:_'_ N _]:!i' ted structures.

[he thesis consists of 6 chapters, and contents of each chapter are shown below:

es of concrete structures, and shows examples of

Chapter 1 *Introduction™ describes current maintenance techni

lication ot strenetheninge svstemwith prestressine tendons In this chapter the purpose ot this studvand the outline

of the thesis are presented.

5

Chapter 2 “Characteristics of the developed strengthening method with internal prestressing”™ describes the

strengthening system using post-tension tendon with an internal anchorage of existing concrete members. This
chapter summarizes advantages ol the system and targeted applications. Also, the chapter shows the construction
procedure of the method. Applicable ranges and concerns of the strengthenig system are also summarized in the

chapter.

Chapter 3 “Experimental investigation on the internal anchorage” shows (/RIS IEG i@ G BRIl



nsimge full-g

I'he result she

»minimum stze of conc

Chapter 4 ~Pull-out tests for the post-tensioned tendon™
th high strength full-s mens hi a member dimension of 400 mm. The pull-out
conducted t . > o u ¢ and the -ter ‘horing pertormance. Tl tresults 1
{

anchor has sufficient anchoring pertormance even under higher force than ned tensile |

ndon. The

‘hapter 5 “Experimental investigations on jointed concrete members™ foc I on the test of jomted cor
members using the ed method. The stre : the system xamined m a loading

omted full-scale concrete members Wi yermeability at the jo ' ) | > flexural prop

with conventional post-install

stance and loa
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