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An Experimental Study on Thermal Prestressing Method for Strengthening
, Concrete Bridge

Jin-Hee Ahn"*, Jun-Hwan Kim", and Kyu-Tae Choi’, and Sang-Hyo Kim"
1)Dept. of Civil & Environment Engineering, Yonsei University, Seoul 120-749, Korea

ABSTRACT Traditional external post-tensioning method using. either steel bars or tendons is commonly used as a retrofitting
method for concrete bridges. However, the external post-tensioning method has some disadvantages such as stress concentration
at anchorages and inefficient load carrying capability regarding live loads. Thermal prestressing method is a newly proposed
method for strengthening and rehabilitation of concrete girder bridges. Founded on a simple concept of thermal expansion and con-
traction of steel, the method is a hybrid method of external post-tensioning and steel plate bonding, combining the merits of two
methods. In this paper, basic concepts of the method are presented and an illustrative experiment is introduced. From actual exper-
imental data, the thermal prestressing effect is substantiated and the FEM approach for its analysis is verified.

Keywords : thermal prestressing, strengthening, steel plate bonding, external post-tensioning
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ex mE2EdYe] o8 TP2EANYL £YstE
AR Ze2Egd 9t A Fiste 1HE
F AgstEdl 93 g A3atr] Yate] sM570°
I e AAZY ol ARRHM, vutA ze|iEYAE
o =& 38k Fig. 59 2ol B Adede oA
BRI AASA A
IRANE By 4w 2adE P 74¢ A9
FAZ Fig. 63 o] TaelEd AR E PAEEs)
2R} 293 2RHREL PAEY
Fig. 72 7k 3vle S32E w79 B4 s o
g rAsEddEg =Ysy) g5 v Aol /1e
o AHgEE J1E e B Awe) slds 2aeE
wEse] A e YA $As57] 918 A8A
TtaR A% erzd AAw pARG. A94 7hg
Be A71ZA Qs FEE AT 5 Qe Gyl
o, AF eExd FAEe TAAE 2P BF PR
A /A7) S

Fig. 5 Prestressing plate of TPSM
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Fig. 6 Anchor system of TPSM

Induction eating plate
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(b)Automatc controllers
Fig. 7 Heating system of TPSM

Table 1 Dimension of heating system

Length | Width | Thickness| Weight
(mm) (mm) (mm) ™)
Induction heater 990 330 32 85.5

Automatic controller| 210 300 300 85
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F-5 5(10) 3 2
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Table 4 Result of push-out test
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Fig. 18 Heating process of specimen

Fig. 19 Completion of TPSM
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Table 6 Results of (40-80-40°C)

(unit: MPa)

AT
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40°C

Bottom

Bottom

Experiment| -12.97

24.39

9.33

FEM —-13.55

23.71

9.46
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Fig. 22 Initial stress measurements (60~30°C)

Table 7 Results of (30-60-30°C) (unit: MPa)
60°C 30°C
AT

Top Bottom Top Bottom

Experiment| —6.44 17.56 -3.52 10.12

FEM —6.78 18.28 -3.67 10.24

Error(%) 5.28 4.10 4.26 1.19
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